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nojisproaxop 

H;?9f>P? T eHMe OTHOCMTCfl K OriTOKe, a WMCHHO K OnTHMeCKMM nOJTJfpH3aTOpaVf 5 H MQ/KeT 6hTTb 
HCnOJIb30BaHO B yKHUKOKpHCTajTJIMHeCKHX flHCnjieJIX, B TOM HHCJie npoeKUHOHHoro THna ? B 

o c RCTWTCJTK h o h annapaType, b ohthmcckom npH6opocTpoeHHH. 

B HacTOflinee speMX uiHDOKoe npHMeHCHHe b tcxhmkc HauuiH onTHMecKHe norapH3aTopM, 
npeACTaBjiflWTXHe cooow nojTHMenHyio njieHKy, opHeHTHpoBaHHyro pacTH>fceHHeM b o/thom 3anaHHOM 
HanpaBjieHHM b ee njiocKocra h OKpameHHyio no bcch csoeft tojiiuhhc opramiHCCKHMH KpacHTCJiflMH 
h coeAHHCHM5iMM Hp.na [1]. FfaAaioiiiwH Ha AHxpoHMHbiH rroirsipHsaTop [1] h en o jt jjpn 3 o b a hhuh cbct 
bmxo/iht H3 nero npeo6pa30BaHHT>iM TaK, mto r hcm nnHcvTCTByeT npeHMyiTTecTReHHo jthtttk OA«a 
jiHHeHHO-nojLapH30&aHHaji KOMnoHCHTa. nocKOJibKy .apyran KOMnoHCHTa, JiHHeimo-noji^pH30BaHHM 
b opToroHajibHoii njiocKocra, npaKTHHecKH nojmocTbio norjiomaeTca b BemecTBe nojmpmaTopa, ocb 
norjioineHHsr cBeTa r KOxopoM napajurejibHa 3toh njiocKocm. TaKMM ofipa30M crct, npoine/uiiHw 
nepe3 nojiiipH3aTOp ; oica3biBaeTCJi nojinpH30BaHHbiM b njiocKOCTH,. nepneHAHKyjispHOH ilfiockocth 
norjTomeHHJi noji5ipH3aTopa. 

He^ocTaTKOM yKa3aHHoro njieHOHHoro AHXpoHHHoro nojmpH3aTopa flBJiaeTCJi to 5 hto b hcm 
HcnojTb3yeTca He 6ojree 50% 3Heprwn na/xaKnnero CReTa. 

ONTHKUHOHajibHbiM aHajioroM 3aflBJiseMoro nojiapH3aTopa MO^ceT cjiyacHTb TaioKe hctohhhk 

UMpKyjTMpHO-nOJTMpH30BaHHOrO H3JiyMeHH5I H npoeKUHOHHa5! CHCTCMa [2]. 3tot hctohhhk 

UHpKyjMpHo-nojiJipH30BaHHoro H3JiyHeHH5i BicfiiOMaeT no KpaHHen Mepe OUHH CJIOH 
xojiecTepHMecKoro >khhkoto KpncTajura, 3epKajio n hctohhhk HenojiflpH30BaHHoro rajryneHH*, 
pacnario>KeHHbiH MOKfly 3epKajioM h cjiocm xojiecTepHHecKoro HCHflKoro KpncTajuia. YKa3aHHbiH 
cjioh xojiecTepHHecKoro ^KHflKoro KpHCTajiJia hbjirctch nojiapH3aTopoM OTpa>KaTejibHoro -rana, T.e. 
cpeacTBOM jinn aejieHHfl naaatoiuHX Ha Hero Henojr»pH30BaHHbTx cbctobmx nyHKOB Ha 

nOJWpH30BaHHbie npOXOAflUIHH H OTpaHCCHHblH - CSeTOBbie nVHKM, HMeiOlUHe pa3JIHHHbie 

noJiapH3aijHH. B 3tom hctohhhkc b nojuipH30BaHHoe H3JiyMeHHe npeBpamaeTca n paicniH e c kh bc» 

3HeprH5J HCTOMHHKa Hen0JIJipH30BaHH0r0 H3 JTyMeHH 51 . 

He/locTafKOM .yroro ncTOHHMKa flBjineTCH to, mto ero kohctpvkuhji oG-beMnaa, a He njiocKaa. 
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HaH6ojree 6;th3khm no TexHHMecKon cynniocTw k 3aJiRjT5ieMOMy mjiHeTCJi h3bccthmh 
nojTHpHiaTop [3], RKjuoHavoniHff cpeACTRo aajt npeo6pa30RaHH$r BxoA»mero Henojr$ipH30RaHHoro 
CBeTa b coBOKynHOCTh cbctobmx nyMKOB h3mchchhoh reoMCTpHM. Korua ruiomaiib ceqeHHJi 
HCKOTopoM Mac™ ncxoAHoro nyHKa VMeHbiuaeTC^ baboc npH coxpaHCHH h npoKHen BejiHHHHbi 
nepeHOCHMOH hm CBeTOBofi 3HeprHH 5 cdcactbo una pa3ACJieHH5i Ka^cnoro M3 yKa3aHHwx 

HCI10JlHpH30BaHHblX CBCTOBblX nV4KOB Ha T10JIMpH30BaHHbie npOXOAflLLIHH H OTpa^KeHHblH CBeTOBbie 
nVHKH. HMdOLUHe JIHHGHHblC nOJUipH3aUHH B ABVX B3aHMHO OpTOrOHaJIbHbLX njlOCKOCTflX. CpeHCTBO 
JDIfl H3MCHeHH^ nOJU}pH3aiiMM no KpaifHCH MCpe O^HOrO H3 Ha3BaHHbIX nOJlHpH30BaHHbIX CBCTOBblX 

ny^xoB /uth npH^aKHJi o6ohm n o jt HpH 3 OBaH hkt m nynKaM CBeTa noAsnH3auHM n oahoh h tom we 
ruiocKOCTH, cpeziCTBo, HanpaBjiHiomee oahh h3 Ha3BaHHwx nojiHpH30BaHHbix cBeTOBbix ttymkob 
< x > nepneH^,HKyjijfpHo n^ocKocTw noA»pH3aTopa c nejiwo coo6TneHH$i o6ohm, Tenepb y>Ke o/jHHaKORo 
noji5ipH30BaHHbiM cBeTOBbiM nyHKaM, e^HHoro HanpaBjiCHHH pacnpocrpaHeHHH, a hmchho, 
napajLFiejibHO HanpaBAeHHio pacnpocTpaHeHHJi hcxoahoto HenojmpH30BaHHoro CBCTOBoro ny^Ka. B 
pe-3yjTbTaTe Becb nanaKMuwM Ha noA$ipH3aTop HenoAapvnoBaHHbTH cbct npeo6pa3yeTc» b cbct, 
noxmpH30BaHHbiM b oahom HanpaBjiCHHH h nepeHOC^mira bcio 3HCprHK) najiaiomero CBeTa b tom ^ce 
HanpaBueHHH h b tom tkc nonepenHOM ceneHHH. hto h na^aiomHH. 

B H3BCCTHOM nOJT5ipH3aTOpe [3], CpeHCTBO AJTH AeJTe-HHH HenOJI5ipH30BaHHbIX CBCTOBblX nVMKOB Ha 

nojrapH30BaHHbie npoxoAainHH h OTpa^ceHHbifi CBeTOBbie nyHKM 5 hmcioihh© pa3JiHMHbie 
nojMDH3ai^HH, BKJiio^aeT napy AH3jieKTpHHecKHX noBepXHOCTefi, pacnojioaceHHbix non cyiiiecTBeHHO 
■) HaKjroHHbTMH yrAaMH k ocn CBeTOBbix ny^KOB (noA yrjrcaMH, 6jih3khmh k yrjTy BpiocTepa), a cpeACTRo 
ajih H3MeHeHH5i nojuipH3auHH BKjiK)HaeT nojryBOJiHOByio ruiacTHHKy, noMemeHHVK) \ie>KAy 

Ha3BaHHbIMW nOBepXHOCT5IMH. B H 3 BCCTH O M nOJTMpH3aTOpe [3] CpeHCTBO, HanpaBJTflfOUJee OA.HH H3 

nojiMpH30BaHHbix CBeTOBbix nyMKOB nepneHAHKyjiapHO miocKocTH nojT«pH3aTopa ? BKjuoMaeT napy 
I aH3JieKTpHHecKnx noBepxHOCTeiL pacnojiOHceHHbix noA cvtucctbchho HaioiOHHbiMH yrnaMH k och 
CBeTOBbix nyMKOB (noA yrAaMH, 6jtw3khmh k yrjry EpiocTepa). 

HeAOCTaTKOM H3BCCTHOrO nOJl»pH3aTOpa [3] HBJTfleTCH CJIOTKHOCTb H 3 rOTO BJI 6 H H 51 Ha3BaHHb!X 

qpeACTR, coAep>KaiT^Hx MHo^icecTRo cymecTBeHHo HaKAOHHbix noRepxHocTe^ cnaG^KeHHbTx 
onraqecKHMH noKpbiTRSMM. pacnojio>KeHHbrx bhvtph tohkoh AHaneicrpHHecKOH niiCHKH. KOTopyio 
npeACTaBjijfeT co6oh Ha3BaHHbiw H3BecTHbiH noA»pn3aTop [3], 

3aAaneH H3o6peTeHHfl jiBAfleTCH ynponxeHHe KOHCTpyKuvtn yKa3aHHbix cpeACTRj 

COCTaBJlfllOlUHX H3BeCTHblM POJT JipH3aTOp [3]. 
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noeraBJieHHafl 3a#aqa pemaercji b nojmpH3aTope, OTJinnaiomeMCfl tcm, mo oh BbinojmeH b 
BHjxe no KpaHHCH Mepe oahoh iuichkh hjih njiacroHbi, Ha3BaHHwe cpe^cxsa HaHeceHbi Ha ee 
noBepxHOCTH, yKajamroe noji»pH3yroTTxee cpe/xcTBO bmttojthcho b BH/ie MHKpochoKycHpyroiuHx 
onniHecKHx 3jieMeHTOB, H3roxoBjieHHbix H3 ^ByjTVMenpejTOM^Miomero MaTepnana. HMeJomnx 
pa3JiHHHyio onranecKyK) chjiv ajlh k<dkj\ow nojuipH30BaHHOH KOMnoHCHTbi GBera h onurqecKH 
corjracoBaHHbix c HaHeceHHbiM Ha noBepxHocrb njieHKH hjth njracTOHbi cpezicTBOM rjih H3MeHeHH5i 
nojmpH3auHH, Bbino/iHeHHWM b BH#e ceicuHOHHpoBaHHOH npocBeTHOH HByji> , HenpenoMiuiK)ii^eH 

nJiaCTHHM HJTH CJT05I, 

3a5rBji»eMMH nojiJipHiaTop npe/tCTaBjmeT co6ow vctpohctbo, BKjTTOHaK>Tnee nojTjrprayioiuee 
cpe^CTBo, cjiy^camee juin pa3^ejieHH5i MHo>KecTBa Henojr*rpH30BaHHbix cbctobmx nyMKOB ? 
\\ cocTaBJi»K)iii.Hx na.aaiomHH Ha nojmpH3aTop cbct, Ha Taicoe ace mho^kcctbo ojumaKOBbix nap 

p33 JT HMHW M o6pa3GM n0JT5rpW30BaHHbrX CBeTOBMX ny^TKOB W GpeACTBO AJT5! H3MCHCHHJJ nOJT5rpH3aFXHH 

no KpaflHCH Mepe o^moro mh o>KecTBa OflHHaKOBO nojispH30BaHHbix cseTOBbix nyHKOB. Bxoiiiiiimx b 
cocTaB Ha3BaHHoro MHO^KecTBa nap pa3 jthmhm m o6pa?OM nojmpH30BaHHbTx cBeTOBbix ny*TKOB, 

Ha3BaHHbiH nojispH3aTop BbinojmeH b BH^e no KpaHHen Mepe oijhoh nucHKH hjih iuiacTHHbi, Ha 
noBepxHocTH kotodoh HaHeceHbi Ha3BaHHbie nojuipH3yK)uiee cpe#cTBO ; BbinojiHeHHoe b BH#e 

MMKpO(})OKyCHpyK)TTTHX OnTHMCCKHX 3JTeMeHT0B, HMCKHTTHX pa3JTHHHVK> OnTH^eCKyTO CHJTV J\JW 

Kaacaon nojuipH30BaHHOH KOMnoHCHTbi najiaiomero Ha nojiMpH3arop HenojmpH30BaHHoro CBeTa, 
H3roTOBjieHHbix H3 flByjiyHenpejTOMjrjnomero MaTepnajia hjih h3 nepeziyKHUHxcfl 
u flByjiyHenpejioMJiKiomero h onniHecKH H30TponHoro cnoeB, h onTHnecicH cornacoBaHHoe c 
yxa3aHHbiM noji5ipH3yK)ui.HM cpe^CTBOM cpeACTBO iuih H3MeHeHRH nojnipH3auHH no KpanHen Mepe 

OZlHOrO MH05KeCTBa O^HHaKOBO nOJIJipH30BaHHbIX CBeTOBblX nVHKOB, BXOflHlUHX B COCTaB Ha3BaHHoro 

MHowecTBa nap pasjw^HbTM o6pa30M nojT5rpH30BaHHMx cBeTOBbTx ny^xoB. YKa3aHHMe 

MHKpO(])OKyCWpyK>ITTHe OnTHMeCKHe 3JieMeHTbT MOrVT npe^CTaBJTJTTb CO6OH o6f»eMHbTe JTHH3bT HJTH 
aMn JTHTV Zl H bie 30HHbie n JiaCTHHKH . 

YKa3aHHoe cpe^cTBO fljm H3MeHeHHfl nojrapH3aijHH no KpanHen Mepe 0£Horo MHO^cec-TBa 

OAHHaKOBO nOJT5TpH30BaHHbIX CBeTOBblX TTyHKOB, BXOflHUlHX B COCTaB Ha3BaHHOFO M H 0>KeCTB a nap 
pa3JTHMHbTM 06pa30M n0JT5?pH30BaHHKTX CBeTOBMX ny^KOB, MOKCT npe/T CTaB JT 5TTb C060H 

ceKUHOHHpoBaHHyro npocBeTHyro nojryBOJiHOByro OTyjryHenpejroMjTHiomyTo njracTHHicy c cckuhhmh, 

paCnOJTO>KeHHbTMH B (})OKyCaX MHKpO(^OKyCHpyK>H^HX OnTHMeCKHX 3JTeMCHTOB HJTH 

ceKUHOHHpoBaHHyro npocBeTHyro nojryBOJTHOByio ztByjryMenpejTOMjTJTTOiuyK) njiacTHHKy c cckuhhmh, 
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paCnOJKDKeHHMMH RHe (J)OKyCOR MMKpO^)OKyCHpyK>nXHX OTTTHMeCKWX 3JTeMeHTOR HJTM 

ceicuHOHHpoBaHHyK) npoceeTHyK) HCTBepTbBOJiHOByio flByjiynenpejiOMjiflfoiiiyK) ruracTRHKy c 
cckuhjimh^ pacnojioofceHHKiMM bhc (J>okvcob MHKpofboKycHpyroinHx onTHnecicHx 3jieMeHTOR > h 
npocRCTHVK) AByjiyqenpejiOMjiJiTOTTTyro njiacTHHKy, 3a/iaK>nTyK> pa3Hocrb (J>a3 Me>fc,ny oSkfkhobchhwm 

H Heo6HTKHOBeHHT>TM JTVHaMH, OTJTWHaKMTTyiOCJT Ha 71 OT pa3HOCTH fj>a3, 3anaRaeM0H CeKTTHHMH 
CCKllHOHHpOBaHHOH npOCBCTHOH nByjIVHenpejIOMJIfllOHieH HCTBepTbBOJIHOBOH njiaCTHHKH. 

pac no jro^KeHHyro r AoKvcax MHKpoAoKycHpyroTnHx ottthmcckmx 3jreMeHTOR 5 ww 

CCKHHOHHpOBaHHblH npOCBCTHblH 3anOJIHMepH30BaHHbIH njiaHapHblH CJIOH ^CHIIKOrO KDHCTaJIJia. 

hmcioihhh tbhctobvk) CTpyKTypy s c noBOpOTOM oiithhcckoh och ^cHiiKoro KDHGTajiiia b npenejiax 
TOJimmiu na3Baiinoro cjioji na yroji 90° c ceicuHJiMH, pacnojioxceniibiMH b 4>oKycax ^oKycnpyioiuHx 

K > CBCT O FTTH H CCKM X 3JICMCHTOB, HJTH CCKTJH OH HpO BaH HbTH npOCBCTHbTH 3anOJTHMepH30BaHHbTH 

nnaHapHbiH cjioh ^iauiKoro KpHCTaJiJia. hmcioiuhh tbhctobvk) CTpyicrypy. c noBopoTOM oiithhcckoh 
och 5icu,nKoro Kpncxajijia b npeziejiax tojtiuhiili na3Baiinoro cjioji na yroji 90° c ceKroraMH, 

PaCHOJTOTICeHHMMH BHC (J)OKYCOB (|)OKyCHpyK>UIHX CBCT OnTHHCCKHX 3JTCMCHT0B. 

OtJ! H M HTCJTb Hbl M H npH3HaKaMH H306peTCHHH 5fRJT5TCTC5f TO, MTO nOJT5fpH3aTOp RKTTTOJTHCH R 

bhiic no KpaHHCH Mepe oahoh iijichkh hjih njiacraHbi. Ha3BaHHtie cpencTBa HaHecem>i Ha ee 
noRepxHocTH^ yica3aHHoe nojTjrpH3yK>Tnee cpe/rcTRo rkthojihcho b bh/tc MHKpocfooKycHpvfonTHx 
onTHRecKHx 3jreMeHTOB ? H3roTOBjieHHbix H3 aByjryHenpejiOMjiJiioiiiero MaTepnajia, oniHHecKH 

COrjiaCOBaHHMX C VKa3aHHbIM Cpe^CTBOM JUIH H3MCHCHH5T nOJI5ipH3aUHH H HMeiOUIHX paSJIHHHVK) 
\ ) OnTHHeCKVK) CHJTV RJ\H Ka)KIIOH nOJ15IpH30BaHHOH KOMnOHCHTBI CBCTa. 

CyinecTReHHMM oTjiHHHeM HacTomi^ero H3o6peTeHH» HRjureTca HajiHMHe nojT5rpH3yToinero 
cpencTBa zuia pa3flejreHH5i MHo>KecTBa Henoji»pH30BaHHbix cbctobbix ny^iKOB, cocTaBjr^nouiHX 
na r naK>niHH Ha nojT5ipH3aTop cbct^ Ha TaKoe >kc MHowecTBo o/iHHaKORbix nap pa3jrHMHMM o6pa30M 

I10JtflpH30BaHHbIX CBCTOBblX ITVHKOB H CpCflCTBa JIJIX H3MCHCHH3I nOJI»pH3ai!HH no KDaHHCH MCpe 
OHHOFO MHO>KeCTBa OZlHHaKOBO nOJI»pH30BaHHbIX CBCTOBbTX nyMKOB, BXOflmUHX B COCTaB Ha3BaHHOTO 

MHo>fcecTRa nap pa3JiHMHbiM o6pa30M nojT$fpH30RaHHbTx crctormx nyHKOR. 

TTpHHiiHn neHCTRHH 3a5fRjifleMoro noji»pH3aTopa mo^kho npe/iCTaBHTb ce6e c jt e/Tyro t tit* m 
o6pa30M, Henojr»pH30RaHHbiH jtvh CBeTa, na/raK>niHH Ha nepByK> njiodcyto noRepxHOCTb 
nojiapH3aTopa, BbinojiHeHHoro b BHne njieHKH hjih njiacTHHbi. coaep^camyio HaHeceHHoe Ha Hee 
nojTjrpH3} A ionT,ee cpen.CTRO, RbmojiHeHHoe r rh/^c MHKpo(})OKycHpyK>iHHx onTH m^cckhx .^jtcmchtoRj 
HMeiomnx pa3JiHHHVK> onTHMecKVK) CHjiv ^Ji^j Ka^c^OH noji^pH30BaHHOH KOMnoHeHTbi na^aiomero 
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HenojT5fpH3cmaHHoro CRe*ra, pa^ejurercfl Ha MHCvacecTRo nap pa3JWHHbiM o6pa3CM nojiHpw30BaHHbrx 

CBeTOBblX nyMKOB. nOJTy^THBTIieeCW MHO^KCCTRO nap pa3JIHHHbIM o6pa3CM nOJTJfpH30BaHHKTX CBeTOBblX 

ny^KOR npe/icrraBjTseT co6oh b to *>Ke BpeMH /jBa MHowecTBa no HpM 3 ob ai-m mx cbctobkoc iw^ikob, b 

Ka^KflOM H3 KOTOpbTX CBCT nOJI5ipH30BaH OflHHaKOBO Jim BCeX nyHKOB, BXO£5llHHX B COCTaB 3Toro 

MHO^cecTBa. IlpH 3tom ojiho H3 3THX MHO^cecTB CBeTOBbix nyHKOB co^ep^KHT napajuiejibHbie nyHKH, 

JIHHeHHO-nOJIHpM30BaHHblC B OflHOH IIJIOCKOCTH. a ApVTOe MH 03KCCTB O CBeTOBblX nVHKOB COHep>KHT 

nyHKH CBeTa, jiHHCHno-nojiiipH30BaHHoro b njiocKOCTH, opToroHajibHOH k iuiockocth nojiapH3au.HH 
nepnoro MHo>icecTBa nymcoBj, cxoAwiTTOecfl b (Jioicycax MHKpocboKycwpyroiUHx onTHqecKux 3jtcmchtob 5 
KOTopwe ((J)OKycbT) peryjuipHO pacnojio^eHbi Ha BTopow njiocicow noBepxHocTH no.n*pw3aTopa > 
coiiep^caiiieH HaHeceHHoe Ha Hee cpcacTBO &jw H3MCHeHH£ nojmpH3aiiHH no KpaHHCH Mepe oiiHoro 
i } MHo^cecTBa oAHHaKOBO noji5ipH30BaHHbix CBeTOBbix nyHKOB, BbmojmeHHoe b BHjie 
ceKimoHHpoBaHHOH npocBeraoH ijByjiyHenpejiOMJDiiomeH njiacTHHbi. Bxonamiix b cocnraB 
Ha3BaHHoro MHowecTBa nap pa3JiwHHbiM o6pa?OM nojiflpH30RaHHbix cbctobmx ny*ncoB. no fcpaHHen 
Mepe ooto MHO>KecTBo omiHaKOBo nojiHpH30BaHHbix CBeTOBbix nyMKOB ? npoxojifl Repe3 Ha3BaHHOe 
cpencTBO H3MeHeHim nojwpH3aimH. pacnojiosKeHHoe Ha btodoh noBepxHOc™ nojuroH3aTopa. 

H3MeH5feT CBOK> nOJIJipH3aUHK> TaK a MTOfibT COCT05THWe erO nOJT5fpH3anHH 6bIJIO OHHHaKOBMM c 
COTOflHHCM nOJIJipH3aiXHH flpyTOrO MHO>KeCTBa TaiOKe OJlHHaKOBO nOJI5ipH30BaHHbTX CBeTOBblX 

nwKOR, Taioice nponie/iiTTwx nepe3 RTopyio rpanwuy nojiMpraaTopa. R pe3yjibTaTe 06a Ha3BaHHbix 

MHO^KeCTBa BblXO£5IIHHX H3 nOJI5ipH3aTOpa CBeTOBblX nyHKOB OKa3bIBaK)TC5[ n0JI5ipH30BaHHbIMH 
t ) OAHHaKOBO, a KpOMe TOrOj 06a 3TH MHO>KeCTBa Ha3BaHHbTX BKIXO^JHTTHX H3 nOJT«pH3aTOpa CBeTOBblX 

ttvhkob nepeHOCHT Ty >Ke no BejiHHime CBeTOByio 3HeprHio 5 b tom >kc HanpaBjieroiH h nepe3 tv >Ke 
njioma^b ceneHHH, hto h naaaiomHH Ha nojmpH3aTop Henojispn30BaHHbra cbct. 

J\jvi H3roTOBJieHHH cjioji AByjiyHenpejiOMJDiiomero MaTepHajia, b tom HHCJie h HMeiomero no 
KpaiiHeH oahh noKa3aTejib npejiOMjieHRa ? B03pacTaioiiiHH npH yBejiHHeHHH iiJiHHbi bojihh 
noji5ipH3yeMoro CReTa no KpanHeii Mepe b hckotopom /inanasoHe pafionnx njnm bojth, mofvt 
Hcnojib30BaTbC5i b tom HHCJie cjieflyfomne MaTepwajibi. 

1. Hn3KOMOjieKyji5rpHbie TepMOTponHbie >k h 71 ko Kp HCTaiT ji h h e c k we BeuiecTBa wjih hx CMecn. 
HanpnMep, c nocjie/ryroinHM nocjie HaHeceHHjr cjtoa oTBep>K^eHweM yjibTpa(j)Ho jreTOBbi m H3JiyMeHHeM 

HJIH 3aCTeKJTOBaHHbie TeM HJIH HHbIM CnOC060M, 3tH CMeCM MOrVT CaMM COCTO^Tb M3 ^HXpOHMHblX 

KpacHTejien hjth co/rep>KaTb b Ka^ecTBe KOMnoneHTbi ^KH/^KOKpHCTajrjiHMecKHe h/mjth 

He>KH^KOKpHCTajIJIHHeCKHe flHXpOHHHbie KpacHTe JIH . 
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2. nojTwviepHbie TepMorponHbie >kh#ko KpHcraji jth hcckh e h HOKHAKOKpwcTajTJTHHecKwe 
BeinecTBa h/hjih hx cMecn, coAep^amne txhxpohmhmc fcpacHTexm b KanecTRe /io6aBKH h/hjth 

XHMHMeCKH BCTpOeHHbTC B nOJTHMepHbie MOJieKyjTbl. 

3. JlHOTpomTMe TKH^KOKpHCTajT jth m ccKHc BemecTBa h/hjth hx cmcch, co/rep^ainHe R KaMecTBe 
KOMnoHeHTw ^KH^KOKpHCTajTjiH^ecKHe h/hjth He^KH/TKOKpncTajUTHHecKHe /THxpoHMHbie KpacHTejTH, a 

TaiOKe CaMM flBJIHTOlHHeCfl JUHXpOHHHblMH TCpaCHTeJTflMH. 

4. OpHeHTHpoRaHHMe cjTQH ji h x poMHHwx KpacHTejren, o6pa3yK>inHec5i npn HaHeCCHMH 
pacTBopoB KpacHTejrew, HanpvrMep mcto/tom /^peirepa (naTeHT CTTTA >f° 2,524,286) h no 3a«BKe 
Mttohmh .Nbl- 183602 (A), KOTopwe npoxo/XHT Mepe.3 HeMaTHMecrcyio >KH/xKOKpHCTanjn^ecKyio (J>a3y b 
npouecce yflajieHHJi pacTBopHTejia. 

5. OpHeHTMpoBaHHwe RMT50KKOH rH/rpo(}K>6HKie (hc >KMAKOKpMCTajrwMecKMe) no^MMepHKie 

njieHKH C BBeflCHHbTMH B HHX JlHXpOHM H W MH KpaCHTCJIflMH pa3HMX XHMHHeCKHX KJiaCCOB, HanpHMep 

no naTemy CTTTA X<> 5, 059,356 or ccht.1990). 

6. OpHeHTMpOBaHHbie BMTJOKKOH rW/jpoAHJTKHbie (He >KH/TKOKpHCTaJTJTHHeCKHe) nOJTHMCpHbTe 
njTCHKH C BBejieHHblMH B HHX AHXpOHHHblMH KpaCHTCJIflMH pa3HbIX XH.MH.H6CKH.X KJiaCCOB. 

7. CJTOH AHXpOHMHblX OpraHWHeCKMX KpaC HTC JT© if no JT H M ep HO TO CTpOCHHM. 

8. OpweHTHpoBanHbie MOjreKyjTspHO ynopsr/flOMenHbie cjtoh opraHHnecKHX cojich AHxnoHHHbix 
aHHOHHbix KpacHTejieH. 

9. OpHeHTtfpoBaHHbie MOJieicyjiflpHO ynopyi^OHeHHbre cjtoh ;mxpoHHHbix KpacHTejreif. 
cnoco6Hwx k o6pa30RaHMM> jiHOTponHoif >kh /TKOKpHCTajrjTHMecKOH (J)a3M, b tom HHc/ie nojTHMepHoro 
crpoeHH5i. 

10. A HH30TpOnHO norjTOTTT,aK)TUHe /TByjTyHenpejTOMJTflTOTTIHe CJTOH, crt)OpMHpOBaHHKie H3 

accoiiHaTOB nHxpoHHHbix KpacHTC ji ch , conep^camHx HOHHorcHHbic rpynnbi, no KpaHHCH Mepe c 
o;ihhm MOjreM opraHH^ecKoro HOHa. 

11. A HH30TponHO norjTOTTxaK>rnHe /TByjryHenpejTOMjiflKmTHe cjtoh, c^opMHpoBaHHKic H3 
CMemaHHbix cojich otxpohhhmx aHHOHHbix KpacHTejien, co^epacaiiiHx pa3JiHHHbie KaniOHbi. 

12. A HH30TponHO norjroTTTaK>HT,He ARyjryMenpejroMjTflioniHe cjtoh, c(j)opMHpoBaHHbTe H3 
accouHaTOB NHxpoHHHbix KpacHTCJiCH ? coAep^amHx HOHHoreHHbie rpynnbi, no KpaiiHeH Mepe c 

OflHHM MOJTCM nOBepXHOCTHO-aKTHBHbTX HOHOB. 
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FTpn 3tom 7\wxpoHMfThTe tcpacHTejin Moryr 6wtk H3 Kjiacca a30KpacHTejieH, cthjtkSchobhiXj 
aHTpaxHHOHOBbix, nojiHUHKJiHHecKHx, reTepouHKji h m ecKHX h T.n. , KOTopwe b cbok) onepeAb Moryr 

OTHOCHTCH K aHHOHHbIM (npHMbIM, atCTHBHblM H KHCJIOTHHIm) H KaTHOHHWM, 

CoAepMcamwecji bo ecex ynoMHHVTbix MaTepnanax AHxponnHbie KpacHTeiw A.oji>KHbr wivieTb 
nojiocbi norjionieHHH, He jiOKaiune b AHana3one pa6oHHx ajiwh bojih, HanpnMep, 400 - 700 hm. 

nepeHMCJieHHblMH BapHaHTaMH HC OrpaHHHHBaiOTCM B03MOXCHOCTH HCri0JIb3OBaHRH ^pVTHX 

MaTepnajtOB ajih (jiopMHpoRaHHji AByjiynenpejiOMjisioinHx cjToeR jijw npeAJtaraeMoro onTHHecKoro 
noJiapH3aTopa. 

Rw6op MCTo/xoB HaHeceHHH opHeHTHpoBaHHoro caoh AByjryMenpejiOMjiJimnTero MaTepnaAa 
3aBHCHT ot BHfta Hcnojib3yeMoro MaTepwajia m He RjrH$reT Ha cvtk H3o6peTeHHH, 

J\nn HaHeceHHH opHeHTHpoBaHHoro caoh AByjiyHenpeAOMjiaioinero MaTepHajia, MoryT 6biTb 
npHMeHeHbi cjie^yionTHe cTaHAapTHbie cnoco6bi: HaHeceHne BajiHKOM, paiceAbHbiM hovkom, paicejieM 
b (}>opMe HeBpanTaK>nieroc5i unAHHApa., HaHeceHne c noMombio meAeBon chnjibepbi h npyrHe, R pflAe 
cjiyHaeB nocjie HaHeceHHX cjioh noABepraeTcn cyuiice c uejibio yAajieHHH pacTBopHTejieii. B Apyrnx 
cjiynaflx, HanpHMep aah HaHeceHHbix xepMonjiacTHMHbix nojiHMepHbix MaT6pH.aji.oB h 
CTeKjmomHxcfl MaTepnajiOB. h8lhccchhi>ih cjioh oxAaacA.aeTCH nocjie HaHeceHna. 

JUpVTHMH MCTOAaMH, KOTOpbie M05KHO HCnOJ1b30BaTb flJM nOJUVHeHHH ODHCHTHpOBaHHOrO CJIOH 

flByjwMenpejiOMJuiioLQ.ero MaTCDH aji a ? hmcioiuhmh b npouecce HaHCCCHHH 3KHiiKOKpHCTajiJiHMecKOH 
(J»a3y > ARjureTCfl HaHeceHHe 3Toro MaTepnajia Ha noAJiowicy, h 3H an aji bHo noAXOTOBjieHHyio 
opneHTanHH >KH^KOKpHCTajijiHMecKOH <J>a3bT. Oahhm H3 TaKHx mctoaob cjtvtkht o ah oh an paB jt e h h oe 
HarapaHHe iioajiohckh hjih npeziBapHTejibHO HaHeceHHoro Ha Hee , tohkoto nonHMepHoro cjioh. 

H3BeCTHOe H npHMeHHCMOe AJ15I OpH e HTaUH H TepMOTponHblX HH3KOMOJieKyjI5ipHbIX 

^CHAKOKpHCTajiJiHMecKHX CMecen npn H3roTOBJieHHH 5KK-AHcnJieeB. 

Eme oahh mctoa nojiyHeHHH opHeHTHpoBaHHoro cjioh AByjiVHenpejioMJwiomero MaTepnajia - 
3to H3BecTHbTH mctoa (boToppneHTauHH n pe a R apH tc ji b h o HaHeceHHoro TeM hjih hhmm cnoco6oM 

CJIOH C nOMOIUbTO 06jTVHeHH5l ero JlHHeHHOnOJmpH30BaHHb!M VJlbTpa(bHOJieTOBK1M CBCTOM. TTpH 3TOM 
B03M07KHO HCnOJTblOBaHHe MCTOAOB <J)OTOJIHTOrpa<})HH AJ1« C03flaHHSI CCKUHOHHpOBaHHbTX 

AByjivHenpejiOMJiHiouiHx cjioeB. 

/{ah HaHeceHHH TepM oTpo n h bi x nojiHMepHbix MaTepnajiOB MoryT 6bTTb npHMeHeHbi 
3KCTpyAepbi 5 b tom hhcac HMeioinne Gojibinoe KojinnecTBo (10-100) njiocKHx 4 )MJThe P H 
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no3BOJi$iKHnMe HaHocHTK 3a o/iwh npoxoA cpa3y mhofo cjroeB Tpe6yeMow tojtttxhhm pa3Hf»ix 
nojiHMepHfeix MaxepHajroB. 

KOHeMHKTM pe3yjThTaTOM JTH>6f»lX HCnOJTK3yeMHTX MeTOAOB AOJl^KeH 6b1Tb OpHeHTHf>OBaHHMH 

cjtoh ^RyjTyMenpe^oxfjTsrtoiuero MarepwajTa, oGjtaAaKMuvw Hapa/jy c noKasaTcriflMH npejiovfjieHMH, 

3HaHeHHH KOTOpblX pa3JlHHHbI no pa3HbIM OCJIM, TaiOKe AHXpOH3MOM C OnTHMaJIbHblMH 3HaHCHH5IMH 

noKa3aTejieii norjiomeHHfl. 

TTpeAJraraeMbie kohctpvkuvtm nojmpw3aTopa no H3o6peTeHHio h ero 3jreMeHTOR 
HjT.mocTpHpyroTCfl (J>nr, 1-5. 

Ha (j> wr - 1 cxeMaTMMHo noKa3aHo nonepe^Hoe ce^eHwe o/woro h3 BapwaHTOB npe/i-naraevroro 
nojDipH3aTopa 3 BbinojiHCHHoro b BH^e oahoh iuichkm, Ha noBepxHOCTH kotodoh HaHeceHbi: 
nojT$fpH3yK>mee cpe/*CTBo, BbmojmeHoe b BH/\e o6-beMHbix jthh3, H3roTOBjreHHbTx h3 
ziByjiynenpejiOMjiHiomero MaTepnajia h cpeacTBo juw H3MeHeHH*i nojrapH3auHH nynKOB 

nOJUipH30BaHHOrO CBCTa, BbinOJIHCHHOe B BH#e CeKUHOHHpOBaHHOH npOCBCTHOM 

AByjiyHenpejTOMjiflK>TReH njiacTHHKM, ceicrum kotopoh pacnojro>KeHbi r (J)OKycax na3BaHHKTx 
o6t»cmhf>ix JTHH3. Ha (jwr.2 cxcMaTMMHo noKa3aw o6ihwm bma npe/iJmraeMoro nojiapniaTopa no 
<|wr.1. Ha (hwr. 3 cxeMaTHMHo noKa3ano nonepe^Hoe ceneHHe o^noro H3 BapwaHTOB npenjiaraevioro 
noji#pH3aTopa 3 BbinojiHCHHoro b BH,ne oahoh ruieHKH, Ha noBepxHOCTH kotopoh HaHeceHbi: 
nojTHpH3yK>niee cpe/iCTBo, BbinojmeHoe b Bw/te o6-beMHbix jthh3, M3roTOBjieHHMx H3 
ABYJtyHenpejioMJTHiomero MaxepHajra h cpe^CTBo jijik H3MeHeHH» nojr«pH3auHH nynKOB 
nojuipH30BaHHoro cBeTa, BbinoJiHeHHoe b BH#e ceiojHOHHpoBaHHOH npocBeTHOH 
AByjiy^enpe^OMjrjiTOTT^eH nji acTH hkh s ceicuHH kotopoh pacnojro^KeHbi BHe <})OKycoB Ha3RaHHbix 
ofi-beMHbix jiHH3. Ha (jwr.4 cxeMamMHo noicasaHO nonepennoe ceneHwe o/inoro h3 RapwaHTOB 
npe^JiaraeMoro nojiapH3aTopa, BbinojiHeHHoro b BH#e ootoh njie-HKH, Ha noBepxH octh kotopoh 
HaHeceHbi: noji5ipH3ytomee cpe^CTBo, BbinojiHeHoe b BH^e aMnjiHTynHbix 30HHbrx njiacTHHOK, 
H3roTOBJieHHbix H3 nepeziyiomHxoi cjioeB jiBYJiyHenpe^oMjuiiomero h H30TponHoro MaTepHajioB, h 
cpezicxBo juih H3MeHeHHH noji5ipH3auHH nyMKOB nojurpH30BaHHoro CBexa ? BbinoJiHeHHoe b burc 

CeKUHOHHpOBaHHOH npOCBeTHOH MeTBepTbBOJIHOBOH flByjiyHenpejIOMJIfllOUieH njiaCTHHKH, CeKUHH 

kotopoh pacnojro>KeHbi BHe <J>oKycoB h a3 b aHfrhi x aMnjiHTyAHbix 30hhhx njracTWHOK, b npoMe>KyTKax 
MeMc^y ceKi\HjiMH kotopoh b (j)OKycax Ha3BaHHbix aMnjiMTy^HMx 30HHWX njiacTHHOK pacnojioxceHM 
npocReTHbie AByjTy*TenpejiOMjT$iK>inwe njracTHHicH, 3a^aioifine pa3HocTb (}>a3 MOKjxy o6biKHOBeHHbiMM 
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h Heo6wKHoneHHWMM jiyHaMw, oTjTHMaKnnyiocJT Ha n ot pawocTH r^ai, 3a/iaBaeMOH HajRaHHon 
«ieTRepm.ROJiMOROH AByjryHenpejTOMjr shot new njmcTWHKOH. Ha (})Hr,5 npeACTaBjreH nonepe^HMH 

pa3pe3 OflHOH H3 B03M05KHMX KOHCTpVKUHH aMIUIHTVAHOH 30HHOH IUiaCTHHKH, HCnOJIb30BaHHOH B 

BapHaHTe npe/yiaraeMoro noji$ipH3aTopa no rtwr A 

Ha <{wr, 1 cxeMaTHMHo noKa3aHo nonepe*moe ceneHHe OAHoro M3 BapnaHTOB npe/ijraraeMoro 
nojTMpH3aTOpa. BbinojiHeHnoro b bhj^c oahom ruieHKM 1^ Ha noBepxHOGTH KOTopow HaHeceHbi: 
nojTjrpH3yTOTnee cpeACTBO, BbmojrHeHoe r bhac ofi^e^HMx jthh3 2 > M3roTORJfCHHf»Tx W3 
^ByjiyMenpejiOMJT»K>mero MaTepwajia h cpeACTBO jxnx wsMeneHHH nojiflpH3auHH nyMKOB 8 
noji5ipH30BaHHoro cseTa ; BbinojiHCHHoe b BHA.e ceiciiHOHHpoBaHHOH npocBexHOH no;iyBOJiHOBOH 
AByjry^enpejioMjrffioTneH njracTWHKH, ceKijwH 4 KOTopow pacnojio>KeHKi r rhoKvcax Ha3RaHHMx 
ofi'beMHTiTx JTHH3 2. CpencTBo H3MeHeHH5f nojT»pH3auHH nyHKOR 8 no jt 5? pH3 or aHH o ro CReTa MOMCeT 
6kttk Ta*oice RbmojiHeHo r rh/xc ceKHHOHHpoRaHHoro npocReTHoro 3anojrwMepH30RaHHoro 
ziByjiy^enpejTOMji5iiomero cjioh xcHjiKoro KpHcxajuia, HMeiomero tbhctobvto cTpymypy, c noBopoxoM 
onnmecKOH och jkhjxkgto Kpncxajuxa b npe#ejiax tojiu#iiim na3Bamioro cjioa na >toji 90°, ceicmiH 4 
KOToporo TamKe pacnojiovKeHbi b <f)OKycax Ha3BaHHbix o6i>eMHbTx jthh3 2. 

Pa6oTy npenjraraeMoro noji5rpH3aTopa mowho noflCHWTb cjreAyKnnwM o6paK>M (hjih wchocth 

nOHHMaHHM Ha <]}HT\1 XO.71 JTVHeH pa3JTH t THbTX nOJT5ipH3aUHH 6 H 8, a C O OTR CTCTR C H H O H MX 

npo^ojrMceHHH 7 h 9 5 noKa3aH Ha coceA.HHx rvieMeHrapHbrx smeMKax paccMaTpuBaeMoro 
nojT5rpn3aTopa). HenojrjfpM30RaHHKTH crct 5 na/iaeT Ha nepRyjo noRepxHocTb no-napw^aTopa, c 
> pacnojio>iceHHbTMH Ha Hew ofi^evmbTMH jTHH3aMw 2, npoxoA** nepe3 oGt>c mhvk> jTHH3y 2, 
H3roTOBjreHHVfo m AByjiyMenpejiOMjrafomero vraTepnajia^ c pacnojiOKCHHeNf onTwnecKOH och 3 b 
njrocKocTM pncvHKa h c o6bTKHOReHHWM noKasaTejreM npejroMjreHH5? paRHbiM noKaiaTejrTO 
npejiovrjieHHfl H30TponHoro \faTepwana nireHicw 1, jiHHeHHO-nojTHpH30BaHHaH nep n e ha htkv jt h p h o 
itjtockocth pncyHKa KOMnoHeHTa 6 naAaiomero na nojrsrpmaTOp HenojiHpmoBaHHoro cBCTa 5 He 
HcnbiTWRaeT npejroMjreHMjr Ha rpaHwrje pa3ACJTa jthh3m 2 h njieHKH 1 s 6jraronap$r mcmv ttvhok CReTa 
6 > npoAOjrafa$r coxpaHjrrb HanpaRjienne m (J>opMy naAaKmiero nyMKa CReTa 5, npoxoAHT *repe3 RTopyio 
rpaHHuy n^eHKM 1 ? o6pa3y*r napajurejibHWH ny^oK 7 CRcra, nojT5ipw30RaHHoro nepneHAHKy^jfpHO 
Phcvhkv. CeKUHOHHpOBaHHajr npocBeTHa» nojTyBOJiHOBaa- ^eyjiyHenpejioMjiflioujafl njTacTHHKa 
npaKTHHCCKH He BJiHJieT Ha nojwpH3am«o napanjiejibHbix n yiKOO CBC Ta 7, t.k. nonepeMHbie pa3Mepbi 
ee ceKT^HH 4 Rbi6HpaK>Tc« MHoro MeHbine nonepeMHbix ^ uv?ucpon o 6T>eMHbTx ^hh3 2 (HanpwMep, 
nonepenHbie paiiviepbi ceKuwif 4 rrojiyBOJiHOBOM n JiacTHH kh cocTaBji5iK>T 10 MHKpoMeTpoB, a 
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nonepeMHwe pawepbi mhkpojtwh3 - 100-200 MHKpoMeTpcm). npoxo/ia Mepe.3 ofi-heMHyro jrvm-sy 2, 
m 3 poto b ire hh y k> H3 aByjiyHenpejioMJiflroujero ivraTepwajia, c pacnojumeHneM onTHMecKOH och 3 b 
n^oCKocTH pncyHKa h c HeofiMKHOReHHKiM noKa^aTe^eM npejioMjreHHH, npeROCxo;i5nnwM noKa3aTejTb 
npejiOMJieHMM nsoTponHoro MaTepnajia pitch kh 1. jTHHeHHonojiflpH30BaHHafl b njiocKOCTM pncyHKa 
KQMnoHeHTa 8 nanaKnuero Ha nojnmpM3aTop HenojryrpH30RaHHoro cneTa 5 c}>OKycHpyeTCfl jthh30h 2 Ha 
BTOpoH noBepxHOCTH fTJiCHKH 1. rue pacnojiaraeTCfl ceKunfl 4 ceKUHOHnpoBaHHOH npocBeTHOH 
nojiyeojiHOBOM aBy.T>^MenpejiOMji5JK)uieii mi acTH h kh . KOTopaa npM npoxo5KneHHH Hepe3 Hee 
cxo/xjnnerocs ny^Ka CReTa 8 h3mchjict ero nojiflpH3an,Mio 5 <|)opMMnyfl pacxo/TjnTrwMCJr nynoK 9 cReTa, 
noji^ipM30BaHHoro nepneHOTKyjtsipHO njiocKOCTM pncyHKa. TaKoe h3mchchhc njiocKOCTM 

nOJIJipH3aHHH o6yCJTORJTeHO H 3 RC CTH f»l M H OnTHMCCKHMH CROHCTRaMM npOCRCTHOH nOJTVBOjrHOROH 
JX By J!V M e npC JT O M JT M K) UJ 6 H niiaCTMHKH. PaCXOAHMOCTb nVMKa CBCTa 9 3aBHCHT OT OTHOLUCHMfi 

ironepeHHsix pa3MepoB jTMH3b! 2 if TOJimnHbr hitch kh 1h npw joiocfaTOHHO Majrofr BejiHMHHe 3toto 
OTHQineHMH (nanpMMep 1:10 npw nonepeMHOM pa3Mepe jiHH3bi 100 MHKpoMeTpoR h TcunnnHe n/ieHKw 
1 MMjijiiiMexp) MO>icex Glitl c#ejiaiia ne 6ojiee 3°, mto ssjuieTcs npiieMjieMbiM b 6oiibiiiMiiCTBe 
npM jto>kchhh . TaKHM o6pa30M, b pe3yjTi>TaTe ^chctbhw nojTflpH3aTopa 3HeprH« HenoiT$fpH30BaHHoro 
CBeTa 5 npaKTHMecKii nojiHOcn>K> npeBpamaeTCs b 3HeprHK> BbixonfliiiHX nojLapn30BaHHi>ix iwhkob 7 

H 9 C OAHHaKOBOM JTMHeMHOM nOJT5ipM3aU,HeM BblCOKOH CTenCHH. 

Ha rt)nr,2 cxeMaTHMHo noKa3aH o6hwh bh/i, npenjiaraeMoro nojrflpH3aTopa 5 nonepenHoe 
ce^eHne KOToporo noKa3aHo Ha (Jmr, 1 . nojTflpH3aTop r w no jjhch b Rune o^hoh njreHKH mjth njiacTMHbi 
1, Ha nepBOH no Bepx hoctm kotohoh HaHeceHa CHcreMa umji h h a p m h e c k hx mwkpojthh3 2, 
h 3roTOB jiCHHbix H3 AByjiynenpejiOMjuiioiiiero MaTepH&na. a Ha btodoh noBepxHOCTH njieHKH hjih 
njiacTMHbi 1 HaHeceHO cpe^CTBO Airs wsmchchhji nojiflpniauHH na/iaK>Luero Ha Hero 
jiHHeifHonoji5ipH30BaHHoro nyMKa CBCTa b bhac cHCTeMbi nojroc 4 npocBCTHbix 
^ByjiyMenpejiOMji^ioiuHx njieHOK. oiithmcgkh corjiacosaHHOH c Ha3BaHHofi chctcmoh 
UHjiMH^pHMecKHx MMKpoj!HH3 2. Ha <J>Hr.2 noKa3aH TaioKe xo/t nx^MKa 5 nanaTomero Ha nojrnpH3aTop 
Henoji5ipH30BaHHoro CBCTa m xo# GOBnaAatoujux no HanpaBJieHHH> hvmkob 7 h 9 BbixoAfluiero H3 
noji«pH3aTopa CBeTa u hh CHHonojtHpii30BaHHoro b oahoh njiocKOCTM. 

Ha (}>Mr.3 cxeMaTHMHo noKa3aHo nonepe^Hoe ceMeHne o,7iHoro H3 RapwaHTOR npenjiaraeMoro 
nojiflpn3aTOpa. BbinojiHeHHoro b BH^e oahoh n ugh km 1. Ha noBepxHOCTH KOTopow HaHeceHbi: 
nojTflpH3yHiin.ee cpencTRO, BbinojiHeHoe r RM/ie ofi'beMHKix jihh3 2 y H3roTOR^eHHbix m3 
AByjiyMenpejiOMJijnomero MaTepHana h cpeACTBO jxnn H3MeHeHH5i noji5»pH3au,HH nyM kob 6 
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nojmpH30BaHHoro CBeTa, BbinojiHeHHoe b bhac ceiajHOHHpoBaHHOH npocBCTHOH nojiyBOJiHo 
TtByjryMenpejTOMjTjnorneH njracTHHKH, cefcipw 4 tcoTopoH pacnojio>*ceHM bhc (J>okvcob na3BaHi 

06f»eMHMX JWH3 2. CpeACTRO J\JW H3MeHeHH5l nOJT5ipH3aHHH TiyMKOB 6 nojT5ipH30BaHHoro CBeTa MO 

6wtk TaToice Bwno.THeHo b BM^e ceKUHQHwpoBaHHoro npocBeTHoro 3anojiH Mcpw30BaHn 
AByjiyMenpejioMjiHTomero cjtoji >KH#Koro KpHCTaruia, HMetomero tbhctobyto cTpyKTypy ? c noBopo 
onraMecKOH och >iai^Koro icpHCTajuia b npe^ejiax TOJimHiibi iia3Baiinoro cjioa ua \toji 90°, ceicm 
Kcroporo TaioKe pacnojiOfceHw BHe (Jjokvcob Ha3BaHHMx o6i>eMHwx jthh3 2. 

Pa6oTy npe/ijraraeMoro nojurpHsaTopa mo>kho noflCHHTb cjie/ryroinHM o6pa3QM (/i/th »chc 
noHHMaHHjr Ha <}wr 3 xoa jTyHen pa3JW*mbTX nojT5ipw3auHH 6 h 8 5 a cootrctctrchho h 
npo^ojTMceHMH 7 w 9, noica3aH Ha coceflHHX 3JieMeHTapHbix 5meHKax paccMaTpHBaew 
\ nojTJfpH3aTopa). HenojTflpH3GBaHHMH cBeT 5 na^aeT na nepByto noRepxHocrb nojuipH3aTop< 

paCnOJTO>KeHHT>lMH Ha HeH o6T>eMHblMH JTHH3aMH 2. ripOXOfl* ^epe3 o6"beMHVK> JTHH3Vj 

H3roTOBJTeHHyFO m iiByjiyHenpejiOMJTjriOLijero MaTepnana^ c pacnojKweHHeM orrnmecKOH och 
njTocKocTH pHcyHKa h c o6mkhobchhhm noKa3aTejreM npejroMjreHMfl paBHbiM noica3a*n 
npejTOMjreHH5i H30TponHoro MaTepnana nireHKH 1, jthhchho n on 5ipH30BaH Has nepneHAHKVjui 
njrocKOCTH pHcyHKa ko m HOHCHTa 6 na,aajomero Ha nojT5ipH3aTOp HenojiHpH^OBaHHoro CBeTa 5 
HcnwTKTBaeT npejroMjreHHfl Ha rpaHnne pa3/iejra jthh3kt 2 h njigHKw 1, fijmro/iaps hcmv rrynoK ct 
6 5 npoAOJDKaeT coxpaHjrrb HanpaBjreHHe h <jx>pMy naAaKwtero rryHKa CBeTa 5. FlpoxoA* 
BTopyro rpaHHuy ruieHKH 1 c pacnoiioMceHH bi mh na new cckuhhmh 4 ceiajwoHHpOBaHHOH npocBeT 
, rrojiyBOJiHOBOH AByjiyMenpejiOMJiMKiaieH njiacTHHKH^ nynoK CBeTa 6 H3MCH51CT cbofo noji5ipH3au 
o6pa3yn napajrjrejTbHbTH twmok 7 CBeTa, no.rwpH30BaHHoro b hjtockocth pncyHKa, TaKoe H3vreHe 
nnocKocTH nojHipHiauHH o6ycjroBjreHO H3B ccthkt mh omrmecKWMH CBOHCTBaMH npocBeT. 

nOJiyBOJIHOBOH t flBYJiyHenpejTOMJT5lK)meH n Jl aCT W H Kff. npOMOKVTKH MOK.UV CCKUH5IMH 

ceiojHOHHpOBaHHOH npocBCTHOH nojiyBOJiHOBOH AByjiynenpejiOMJiflioiiiafl njiacTOHKH npaKTHHe 
He bjihaiot Ha nojwpH3auHK> napajuienbHbix ny^KOB CBeTa 7, t.k. nonepenHbie pa3Mepbi 3 
npo m OKyTKOB BbT6npaK>TCfl mhoto MCHbine nonepenHbix pa 3*tcpcH » ofi'neMHbTx jthh3 2 (Hanpn* 
nonepe^Hbie pa3Mepbi npoMOKyncoB M&xffy ccki^mhmh A nojiyDOjniODO H njracTWHKH cocTaBJi5iK)i 
MHiq^oMeTpoB, a nonepeMHwe pa3MepM mhkpojthh3 - 1 00 200 Min cpoMeTpoB), TlpoxoAsi m< 
06-beMHyro jiwH3y 2, M3roTOBjreHH>'TO H3 AByjryMenpejro ? > rjinioTUcro M aTepnajTa, c pacnojio-nceH? 
onTHMecKOH och 3 r nnocKocTH pHcyHKa h c Heo 6TinnTononTUiiM noKa3aTejieM npenoMjTei 
npeBocxoA»tUHM noKa3aTejib npejTOMjieHHfl H30TponHoro MaTepnajia njieHKH 
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jiHHeHHonojijipMiOBaHHaj? b nJTOCKOCTH pMcyHKa KOMnoHeHTa 8 na^afouiero Ha nojT*ipH3aTop 
Henoji»pH30RaHHoro CReTa 5 ^OKycnpyeTc* jthh30w 2 Ha RTopow noRepxHOcrw njiemcH 1 , nona/ia* r 

npOMe^CyTOK MOKfly AByMfl COCeAHHMH CeKUHffMM 4 CCKLJWOHWpOBaHHOH npOCBCTHOH HOJiyBOJlHOBOH 

^ByiiyMerrpejiOMJi5iK)uj.eH ruiacTMHKH h Bbixo^fl H3 noji5ipH3aTopa b Bw/ie pacxoAaiiierocH nym<a 9 
CBCTa, noji5ipH30BaHHOro KaK m nynoK 8 b njiocKOCTH pucyHKa. Pacxo/iHMOCTb nymca CBeTa 9 3aBHCHT 
ot OTHOiueHHM nonepeqHbix pa3MepoB jiwrnbi 2 m TOiriuuHbi ftji&hkm 1 w npw ^ocTaTOMHO ManoH 
BejiHMHHe 3Toro oTHoiueHH* (HanpHMep 1:10 npw nonepenHOM pa3Mepe jtwhiki 100 MwcpoMcrpoR h 
TOJiu^Hiie njieiucii 1 Milium m STp) MoxceT 6wtl c^ejiana ne 6ojiee 3°, mto jmjuieTca npneMJieMMM u 
oojibinwHCTBe npHjioxceHHH. TaKHM o6pa30M, b pe3yjibTaTe zichctbhh noji5ipH3aTopa aHeprnsj 
HenojuipH30BaHHoro cBCTa 5 npaicraHecKH noJiHOCTbK) npeBpamaeTca b 3HepraK) Bbixo^mHX 

nOJlflpH30BaHHb!X FTVHKOB 7 H 9 C (WfHaKOBOH JlHHeHHOH nOJT5!pH3ai4HeH BbfCOKOH CTCrfCHH. 

Ha (j>Hr.4 cxeMaTHMHo noKa3aHo nonepe^Hoe ceneHwe o/iHoro W3 RapwaHTOR npe/yraraeMoro 
noii5ipH3aTopa 5 BbrnojmeHHoro b BH#e o^koh aneHKH L Ha noBepxHOCTH KOTopow HaHeceHbK 
noji5!pH3yK>iii,ee cpeflcrao, BbinojmeHoe b BH^e a m n jt h Tyn, h b i x 30HHbix njiacTHHOK 2, W3 toto b ji e hh bi x 
H3 nepeziyiomHxcji cjioeB AByjiyHenpejiOMJiaioiiiero h H30TponHoro MaTepnajiOB, h cpcacTBO ixnsi 

H3M6HGHH5! ROJI51pH3aUHH nyMKOB 6 H 8 nOJT51pH30BaHHOrO CBeTa. BbinOJlHCHHOe B BM/re 

ceKUHOHHpoBaHHOH npocBeTHOH m ct BcpT b bo ji ho b o it AByjiytfenpejiOMJiffioiiieH njTaCTHHKH, cckuhh 4 
KOTopoH pacnojno>K-eHbi rhc <}>oKycoB HaiBaHHwx aMnjwTy/THbix .iohhmx njiacTHHOK 2 > r 
npoMe^icyTKax Me>Fcny cckuhhmh kotopoh r (])OKycax Ha3RaHHMx aMnjTHTy/iHbix 3ohhktx njiacTWHOK 
, pacnojTorceHM npocReTHbie ARyjiyHenpejioMjrHKMUHe njracTHHKw 4. 1 , 3aAaK>inHe pa3HocTb <|>a3 M&Kjxy 
ofibiKHOReHHbiM h Heo6bTKHOReHHbTM jiyqaiviw, oTjTHMaToinyrocji Ha 7i ot pa3HocTH (J>a3, 3a;iaBaeMOH 

Ha3BaHHbIMH npOCBCTHblMH HeTBepTbBOJIHOBbf MH J\ Byjiy HpeJl O M JT5J K) HI H M H nJTaCTHHKaMH 4. 

Pa6oTy npe/TjiaraeMoro nojiHpH3aTopa mo^ho noncHHTb cjreAyKmiwM o6pa3CM (jijw hchocth 
noHHMaHHH Ha (J>Hr,4 xo/i jryneH pa3JiHHHwx nojiffpH3auHH 6 h 8, a gootr ctctr c hh o h hx 
npoAOJi^KeHHH 7 h 9. noKa3aH Ha coce/mux ajieivreHTapHbix HMCHFcax paccMaTpHBaeivioro 
noji5ipH3aTopa). HenojT5ipH30RaHHbTH crct 5 na^aeT Ha nepRyio noRepxHocTb noji5rpH3aTopa 5 c 
pacnojio>KeHHbrMH Ha new aMnjiHTVAKbiMH 30HHbiMn n jiacTM HKaM h 2. Upoxojj^ Mepe3 aMnjTHTyAHyFO 
30HHyK> njiacTHHKy 2^ H3roTOBJieHHyK) H3 Mepe^yKiujtHxcH cjioeB AByjiy c renpejioMJTflK)mero h 
H30TponHoro MaTepnanoB c pacnojio^KeHHCM ohthhcckom och 3 Ha3BanHoro 
ARyjTyHenpejiOMjijifoniero MaTepnana r njiocKOCTH pncyHKa h c o6wKHOBeHHMM noKa3aTejreM 
npejTOMjreHHH paBHbiM noKa3aTeJiK> npejiOMjieHHH Ha3BaHHoro H30TponHoro MaTepHana, 
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n w He m h o no jt 5! pH 30 beh h afl nepneH/jHKyjmpHO njTOCKocTH pHcyHKa KOvrnoHeHTa 6 na;iaK>iiiero Ha 
noJwpH3aTop HenojmpH30BaHHoro CBera 5 He HcnbixbiBaeT OTpaaceHHfl ot rpaHMu pa3^ejia 
MepeAyK>TT^Hxc» AByjiyHenpejTOMjrjnoinero h w30TponHoro cjroeB, 6jTaro/T,ap5i neMy ttvhok CBeTa 6, 
npoAOjmcaeT cox paH rtt> HanpaBjrenwe h <}>opMy na/Taioinero nyMKa CBeTa 5. rfpoxo/r* nepe3 BTopyro 
rpaHHuy njreHKM 1 c pacnojro>KeHm»iMH Ha hch rhc d)OKyca na3RaHHow aMnjTWTynHow 3Qhhoh 

rUTaCTHHKH 2 CeKUHHMH 4 CeKUHOHHpOBaHHOH npOCBeTHOH HeTBepTbBOJlHOBOH 

iiByjiyMenpejTOMJiflFOujeH ruracTM kich 3 nynOK 6 cseTa. JiHHeHHonoji5ipH30BaHHoro nepneHUHKyji^pno 

njTOCKOCTH pHCVHKa 5 H3MeH5ieT CBOK> nO^«pH3aUHTO ? 06pa3V5l napajTJTeJTTiHKIH TTVHOK 7 TTMpKyjTJipHO 

noji5!pH30BaHHoro CBeTa. Tlpw 3tom npocBCTHajr AByjiVHenpejiOMJiflFOLuas n jt sct h h Ka 4.1 5 
pacnojio>KeHHaM b npoMe^KyTKax vtok/iv Ha^BanHbiivm cckuhjimw 4 npocBCTHOH HeTBepTbBOJlHOBOH 
jlByjTyMenpejiOMjT5TK>meH njiacTHHKH, s&jxaiouian pa3HOCTb d)a3 mcwttv oGhtkhorchhmm h 

Heo6T»TKHOBeHHT»TM JTVHaMH, OTJTfPJaTOTTTyTOCH Ha 71 OT pa3HOCTH 3a,JT,aRaeMOH Ha3BaHHT,TMH 

c^Ki^w»\fH 4 npocBeTHOH HeTBepTbBOJlHOBOH ;jByjiyHerrpejTOMJi5iK>meH njracTHHKH. rrpaKTHHecKH ne 
RjTHHeT Ha nojT$Tpw3aTTwo napanjrejTbHMx ttvmkob cneTa 7, t,k. ee nonepenHMe pa3Mepw b m 6HpaK>Tcs 
mhoto MeHKine nonepeMHKTx pa3MepoR aMnjiHTy/THoi* 30hhoh n jt acTH hkh 2 (HanpHvrep, nonepe^Hwe 
pa3ivrepbi AByjTyHenpejTOMJT5HOtueif n jTacTH hkh 4.1 cocTaBJiflFOT 10 MHfcpOMeTpoB. a nonepennbre 
pa3Mepbi aMnjTHTj^HOH 30hhoh njracTHHKH - 1 00-200 MWKpoMeTpoR). npoxonw nepe3 aMnjTMTynHyro 

30HHVTO nJiaCTHHKV 2. H 3 POTO B JTC H H y K> H3 HepeAVFOlUHXCH CJTOCB A By JTV H e Hpe JT O M JT 5! TO UJ ,C rO H 

H30Tponnoro MaTepwajTOB. c pacnojiOMceHHeivi onTnnecKOH ocm 3 na3BaHHoro 
r \ /iRyjTyHenpejTOMjiHKHnero MaTepnana b njiocKocTH pHcyHKa w c hco6t>tkhobchhktm noKa3aTejreM 
npejiOMjreHHa, npeBocxoaamHM noKa3aTejib npejiOMJieHHfl Ha3BaHHoro H30TponHoro MaTepHarca, 
noji5ipH30BaHHa5! b njTOCKOCTH pwcyHKa ji m-f ew h o no JT5Tp H3 o b a h h as KOMHOHeHTa 8 na/iaioiiiero Ha 
nojTJrpH3aTop Henojr $r pH30BaHHoro CBeTa 5 (hoTcycwpyeTcsr aMnjiHTVAHoir 30hhoh njracTHHKOH 2 Ha 
BTOpoft noBepxHOCTH hjtchkh 1, r&e pacnojiaraeTCH npocBeTHaj! /i bvjiv h e npejr o vr jth to hi as n jracTH h Ka 
4.1 y 3a/iaKWT > eH pa3HocTb chas mcskjiv o6mkhobchhmm h Heo6biKHOReHHbTM jryMaMH > OTjiMHaTonTyrocsr 

Ha 71 OT pa3HOCTH (J>a3 5 3a/iaBaeMOH HeTBepTbBOJTHOBMMH /XByJTJ^MenpejlOM JTJITOTTT,H MH njraCTHHKaMH 4 5 

KOTopan npw npoxo^KAeHHw Mepe3 nee cxo/iMUierocfl nyHKa 8 CBCTa. jiHHeHHonoji5ipH30BaHHoro b 
njiocKocTH pncyHKa, HiMeHaeT ero nojTjrpH3anHK> ? ^opMHpyyi pacxonjuT^HHCH ttvmok 9 

UHpKVJJJipHOnOJlJipH30BaHHOrO CBCTa TOrO >Ke 3HaKa. HTO H UHpKVJI»pHOnOJI^pH30BaHHbIH CBeT B 

nyMKe 7. Tawe vr3MeHeHwe njTOCKOCTH nojr»pH3aTT,MH nyMKOB 7 h 9 o6ycjroBjreHo H3BecTHbTMH 

OnTHHeCKHMH CBOHCTBaMH COOTBCTCTBCHHO npOCBCTHOH HeTBepTbBOJlHOBOH ABVJiyHenpejlOMJl^K>meH 
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njTacTHHKH h AByjiy*?enpejTOMjT5iK>ineH njracTWHKH, 3a/iaKHneH pajHocn* (})a3 mok^v oGwtchorchhkim 
h Heo6wKHOReHHMM jryqaMw, oTjiHHaK>iTiyfocff Ha 71 ot pawocTH <J>a3, 3aAaBaeMOH mctbcpthbojthoboh 
nuacTHHKOH. PacxoxiHMOCTb nyHKa CBCTa 9 3aewcHT ot OTHomeHHH norrepeMHbix pa^viepOB 
aMnjiHTy^HOH 30hhoh njiacTHHKw 2 w TOJimMHsr rrjieHKM 1 m npn AOCTaTOHHO wajiOH bcjimmmhc rrroro 
OTHonieHHA (Hanpn\tep 1:10 npw nonepenHOM pa*Mepe jthh.3m 100 MHKpoMeTnoB h TOjnuHHe njreHKH 
1 mm) MoxceT 6i»itl cuejiana ne 6ojiee 3°, hto zBimercz npneMjieMMM b 6ojn»uiHiicTBe npHjioxceiinH. 
TaKHM o6pa30M ? b pe3yjn>TaTe AeifCTBHH nojrapH3aTopa 3HeprH« HenojT$ipw30BaHHoro CBera 5 c 
BWCOKOM 3(J)rt>eKTWBHocTf>K> npeBpanTaeTCfl b 3HeprMfo bmxo/thiithx noji»pH30RaHHMx ttvmkor 7 h 9 c 

0&HH aKOBOH UHpKVJ15?pHOH nOJIflDH3aL*HeH BblCOKOH CTeneHH. 

Ha <|wr -5 npe/TCTaRjreH nonepe^HKiH pa3pe3 o/thoh h3 bo.3mo>khmx kohctpvktihh aMnjiHTy/jHOH 
30HH0H njracTHHKH, HcnojTK3GBaHHOH b BapnaHTe npe/iJiaraeMoro nojr»pH3aTopa no (JwrA 

B KOHCTpyjciiHw aMnJTMTvjiHOH 30hhow njracTWHKH 2^ nonepeHHoe ceneHHe KOTOpon 
H3o6pa>KeHo Ha <}wt\5 5 HcnojiwytOTCH yMacncw 2.1 ^ByjryHenpejTOMjT^mTnero MaTepnarra c 
noKasaTejTHMH npejroM^eHM» n 0 ofibiKHOBeHHoro jTyna h n c HeofiMKHORCHHoro jryMa, ycjroRHo 
o6o3Ha^eHHMe onTHqecKHe och 3 KOTopwx, pacnojTo^ceHM b njrocKocTH pncyHKa, HaxoAsnunecH 
MOK^y cjiohmh ofithhcckh H30TponHoro MaTepnajia 2.2 3 2.3. h 2.4 c noKa3aTejreM npe ji o m jtc h h 5f n 0 . 
Rjiaro.napji 3TOMy oocTowTejTKCTBy yKa3aHHa» 30HHa» njracTHHKa nporrycKaeT 6e3 h3mchchhji 
reoMeTpHH ny^Ka w h h tc hchb ho cth CBeTa nvMKH 5.1 h 5.3 CBCTa. nojiapH30BaHHoro 
nepneH^MKyjiflpHo n jtocko c th pwcwKa, o6pa3VH Ha Bwxo/ie H3 waianHOH 30hhoh njiacTHHKH 
napajTjiejTbHbw hvmok 6 CBeTa, jiHHeHHonojiflpHSOBaHHoro nepneHAHKyjiflpHO mrocKOCTM pwcyHKa. h 
nponycKaeT nyMKH 5.4, 3a,n ep>KH Bas nyHKH 5.2, kslk Te TaK m Apyrae jiMHeHHonojT5ipH30BaHHbie b 

njTOCKOCTH pHCVHKa, (bopMWpyfl H3 HHX BGJienCTBHH 5fBJTeHH5I JTH (J)paKTTHH CXOAHTTIMHCH nVMQK 8, 

TaioKe jTHHeHHonojT5ipH30BaHHKiH b njrocKocTH pncyHKa. J\jw ofiecneneHHs onwcaHHoro ACHCTBHA 
yica3aHHOH 30HHOH njiacTHHKH AOjnicHbT co6jTK>AaTbC5f onpeAe^enHbie cooTHoineHHH Mewiy 
noKa3aTejiflMH npejiOM.neHM5r n e , n c . a^whom bohhm CBeTa X y tojiluhhoh cjioh 2.1, a Taic»ce 
TOjnu.HHaivw cjroeB 2.2 h 2.4 b cjryMae MHorocjiOHHoii aMniTHTyAHOM 30hhoh n nacTH hkh 5 
o6ecneMHBaK>TiTHe otcwctbhc nponycKaHMJi hvmkob 5.2 ? jTHHeHHonojTHpH30BaHHbix b njTOCKOCTH 
pHcywca, yMacTKaMH wa3aHHon aMnjiHTy^HOH 30Hhoh n ji acTH hkh c o6jTacT5iMH 2.1 njiewcH H3 
AByjTyMenpeAOMjT«K>TiTero MaTepnana Bcjre/icTBHe rbjichhw HHTep(J>epeHHHH b tohkhx njreHfcax. 
HanpHMep^ cjiyMaa, M3o6paMceHHoro Ha 3to cooTHoineHHe hmggt rma 2d2n c + X/2 = mX, 

rj\c m - uejioe mhcjto, Ha3HmaeMoe nopn^KOM HHTep(})epeHUHH, TaKHM o6pa3QM, Ha BbixoAe W3 
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3CHHOH njracTHHKH tfiopMnpyroTCH jinet ny^ica cneTa napajTjTejTf»HMH 6 h cxo/ishwhc* 8, HMeK>mne 

JIMHCHHyK) nOJl^pM3aiIHK> B flBVX B3&HMHO OpTOrOHaJIbHblX I1JIOCKOCT5IX. 

npHBeACHHwe Ha (J>hf, 1 - 4 KOHCTpyrcuwH cpe^CTR /uih paiAejieHHJi tca:>K/ioro H3 

HenOJ15JpH30BaHHblX CBCTOBblX nyMKOB 5 Ha ABa JlHHeHHOnOJ15ipH30BaHHbIX CBeTOBbfX nyMKa 6 H 8. 
HMeiOU^MX pa3JlMHHI>!e JlHHCHHbie nOJl^pH3aiiHH, H CpCACTB A.JHI H3MeHCHHM nOJli?pH3aUHH no KpaHHCH 

Mepe o^Horo H3 noj7flpH30RaHHbTx cReTORKTx nyMKOB 6 h 8 MoryT coHeTaTbCH mok/tv co6oh R TipVTMX 
BceBO3M0>KHbix BapnaHxax. 

TaKHM o6pa30M > lasRjTHeMbiH nojiflpH3aTop ofiecneMHRaeT npeRpanieHHe npaKTHMecKH rcch 
3HCprwH HenojuipH30BaHHoro H3JiyneHHji b nojiapH30BaHHoe m3jivmchhc npw OTHOCHTejitHo npocTOH 
KOHCTpwuMH, npe/TCTaRjTflKHTjeH co6oh no KpaHHCH Mepe o/iHy njreHKy hjih njiacmHy c HaHeceHHWM 
Ha ee noRepxHocTf. n o jt m pn 3yro t ttm m cpe/^CTROM, r RH/^e MHKpo<J>OKycHpyK>nrHx onTH^ecKHX 
3jreMeHTOB, H3roTOB^eHHi>ix H3 ^BVJiyHenpejTOMriHTomero MaTepwajra, HMeiomHx pa3JinHHVK) 
onTHMecKVK) CHJiy Ail* Ka^cnoH nojuipH30BaHHOH KOMnoHeHTbi CBeTa h onTHHecKH corjiacoBaHHbix c 
HaHeceHHbiM Ha noBepxHocxb ruieHKH hjih njiacxHHbi cpeacxBOM jxnst H3MeHeHH5f no/i5ipH3auHM ? 

BbinOJIHCHHblM B Biilie CeKIlHOHHpOBaHHOH npOCBCTHOH AByJlVMenpejIOMJlHIOUieH IUiaCTOHbl HJIH 
CJIOH. 



<DopiYiyjia n3o6peTemm 

nUJiMpi13aiOp. KK.LhOMaiDUUul HOJl>ipil3yR)mce CptUiClBO AJUl pU^iie.l^HlLM MHOiKeuiBa 

iieiioji>ipH30baKiibix cBeroBbix iivhkob, cocraiiJLHiDmiix naAaioiiiiin Ha no, tapiiiaiop cbci. Ha 
xaicoe ^ce mho'/KCC tbo OAitnaKOBbix nap pa3Jiir , rHbiM oopaaoM noa^ipmoBaKHbix CBeroBbix 
ny L iKOB ii cpcaciBO ^jim ii3MeHeHJiH nojiHpH3ai_uiii no Kpailncn Mepe oohoio m h o >k e c tb a 
o;u MiaicoBo no;iapii30Banirwx cbctobmx it/micob, bxczuillijix b cocxaB iia3Baimoro .miio^kcc rna 
nap pa^mrHKbiM oopaaoivi no;i5ipi[30BaHHbix cBexoBbix itvmkob. OT.nirMaiomialCH xcm. mto oh 
Bbinojinei-i b bime no l^paiiHen Mepe oahoh ttJieHKn hjui luiaciithLbi. Ha3 b ai-LHbi e cpeaexBa 

1 IKllVVVI I Ui 11U llWUWpi'llLW 111. ) l\.HOtl I LI 1 I W-> I VI |_^A1J> >■ iV_;j_LlVV ^ | V V-l, V A U V^f UUl i J_l IS^ 1 1V_^ Jl> OAI/4.V 

]^niKpoq)OK}xnp\TOiinix onTiraecKiix 3 ji e m eHTo b > mxoxoBJieHHbix 113 aBy.xv^enpejioMJiiirou-iero 
jNiaiepitajia. iiMetoiuiix pa3.iit L iHyK) oiLTH L iecKyR) ciuiy /ijih Ka>K/ioit iio-i>ipn30Bai-LHOH 
icom nonenxbi cBeia n onrineciai corTiacoBairnxix co cpe^cxsoM ^nz mMeneiaia 

HOJi>ipH3amUL BblltOJiHeHHJbiM B Bll^e ueKUILOHiipOBaHiiOrt lipOCBClHOH 

^Byjiy^enpe.ioMJi^K^en njiaciiiHbi iuin cjioh. 

Ilojnipinaxop no n.I, OTinp-iaioLiXftfrcii xeM, mto Mincpocpo^GiipyTOixaiil onxip-ieciarfr 3neMeHT 
BbinojineH b Bime oo^eMHofr jxxixBbi, coAep^aiixen no KpaftHefi Mepe omm cjioh 
^ByjiyHeiipejiOMJJiii^iucio Maiepnajia. ipai-ut'iajmeio e no KpaiiHen Mepe o^u-lilm c.iocm 

A A_>V A jW^A i-llV^A W _*lit A ^j^A IHJAI*. 

rioJiiTpii3aTOp no n.I, OTmi^iaroiixrtffCyi TeM, hto MiEKpocpoKycnpyxouoLfi onxiraecKjin 3JieMeHT 
BbinojiHCH b Bime aMiiJimyzUHO.il 3ohhoh njiacritHKiL MeiHbie 30Hbi KOTopoil. 1131 oxoBJieHHbi 
113 110 KpaiiHen Mepe ipex L iepeaiyn>iuiL\CM ^ByjiyHenpejiOMJiyiioi-HiL\ n outiihcckii ii30ipoitHbix 
cjioeB, ee HcMeTHBic 30Hbi nsxoxoBjxeHbi 113 onxiiMcCKii iisoxponHoxo MaxcpiiaJia. 
IToJiMpioaiop 110 n.I, 01 Jut L ia 101144 ulc>t tcm. hto cpe^iBO /via n:3MeHeHii>i noJi>ipii3an,iU'i 
BbinojiHeHO b Bime ceKUiioni lpoBaKHon lipocbemoit iiojiyBOJinoBon ^ByjiyHeiipejioMJi^K>iMCH 
nnacTitHKH c ceKJ_araMn ? pacnojio^eHHbiMii b cpoicjxax Min^pocpoiaciipyTOiixiD: onTTP-iecKiix 

'~A T I A H I 1 ff^N l> 
HVi). 

rioji>tpji3aiop no n.I, oiJUiHaionuulcM ieM ; L no cpeii,ciBO nJMeHei-uiH noJiapiisamai 

BbinonHeHo b Bime ceiajiioHnpoBaHnon npocBCTHon noji> ; BOJD-LOBon ABioxj^ienpejioisiJi^iou^en 
njiacntHKTi c ceKm-uiMif, pacnoJio^ceHXD^iMn bhc 4)oicycoB MiiKpo(j)OK> ciipyTOiiaix onxirMecKiix 

3JieMeHTOB. 



6. rioji5ipTi3aTop no n.l, oTJnrMaioiiarilcii tcm, mto cpeacTBO ;jjlh ui\\£H£im € A nojiapinaiarni 
Bbinojme>io b Bime ceKiqiOHitpoBaHHOH npocBeTHon mctbcpti>bojihoboh 
AByjiyMeripe.io.\iJi^iOLueH nnacTHHKii c ceivuiuiMii, pacnojro>KenHhiMii bhc (1)okvcob 
(|)OKyci ipyK)U_DiX cbct onTip-iecKi tx 3JieMeHTOB. ri b Bime npocBeTHBix aB>*a>'Menpe:iOM 'riiK)iuirx 
ruiacniHOK, iaaaionxiix pa3HOcib (|)a3 Me^' o5hiKHOBeH>ii>iM h hc o o bi kh o b eHHb] m ~r\"MaMH. 
OTjniMaio'JUj-K^ca Ha tt ot pasHocTii (J>a3, 3a^aBaeMOH ceKiji-taMH HaaBaHHon h e tb e p t b b o jih o b oil 
;^Bym^!enpeno>[JiMK>LueH njiacTiCHKH, pacnoJio>KeHHbix b (])OKycax HasBaHHbix (^OKVcifpATOupix 
CBex orm-p-iecKiix 3.ieMej-iTOB. 

7. rioJiaproaTop no n.L ounr-iaioiiattica tcm, mto cpeacTBO rum ns.MeHei-n-ia nojuiproaLpni 
BbinouHeHO b Bime ceivunomipoBaHHoro npocBeiHoro 3anojniMepif30BaHHoro njiaHapHoro 
cjiok jKi-iAKoro KpiicTajiJia. mieioinero tbiictob>to CTpATCiypy, c noBopoTOM onunecKon och 
>KimKoro KpncTaJiJia b rrpenejiax TOJitunHbi Ha3BaHHoro cjioh Ha \toji 90° c cckixuhmii. 
pacnojioiKeHHLiMii b (})OKycax (^OKycnpyroim-fx cseT onTin-iecKiix 3JieMeHTOB. 

8. rioJiapioaTop no n.L ounr-iaiouutficii TeM, mto cpencTBo AJiji iBMCHemui nojiflpmaLpni 
BbinojiHeHo b Bime ceiajpioHiipoBaHHoro npocBeTHoro 3anojniMepii30Ba.HHoro njiaHapHoro 
cnoa xcifrpcoro KpHCTajina. iiMeiomero TBHCTosyio CTpvicTypy, c noBopoTOM orrn-r-iecKoii och 
aa-wcoro KpncTaJiJia b npejiejiax TOJimjTHbi Ha3BaHHoro cjioa Ha yron 90° c ceKirtiflMii, 
pacnojioaceHHBiMii bhc 4)okvcob (^oKyciipyioiuiEx cbct onTir-iecKHX ajie-MCHTOB. 



Hctomhhkh hh<J) op m a ui n l npifftaThie bo BHUMaHiie npii cocTaBJierani 3aflBKii. 

L riaTeHT CUIA 5,007.942, kji. G 02 B 5/30, onybn. 1991 

2. FiaTeHT PoccimcKon Oe^epamni 2068573, kji.G 02 F 1/13, onyoji. 1996 

3. riaTeHT CUIA 5,650,873, kji. G 02 B 5/30, ony6ji. 1997 - npoTOTim 

4. riaiwr CUIA 2,524,286, kji. 350-155, onyoi 1950 



2_ 




Onr. 3. 





Ohi\ 5. 



Pe<|)epaT 

H3o6peTeHHe othochtca k ofithkc, a hmchho k onranecKHM noji5ipH3aTopaM, h mo^kct 6tiTb 
Hcnojii>30BaHO b >KH^KOKpHCTajiJiHHecKHx OTcnjie^x, b tom MHCJie npoeKUHOHHoro rana, b 
ocBeTHTejibHofi annapaiype, b onraHecKOM npH6opocTpoeHHH. 

npezuiaraeTca noji5ipH3aTop 5 BKJiJonaiomHH nojmpn3yK)mee cpencTBO jxjw pa3,aeneHii3j 
MHO^cecTBa Henoji5ipH30BaHHi>ix CBeTOBwx ny4KOB ? cocTaB.n^iomHx naflatoiHHfi Ha nojLapH3aTop 
CBeT ? Ha TaKoe ^ce mho^ccctbo o^HHaicoBbix nap pa3JiHHHbiM o6pa30M nojispH30BaHHbix cBeTOBbix 

nyMKOB H CpeACTBO HJIH H3MCHCHH5I nOJT«pH3aUHH no KpaHHeH MCpe OflHOrO MHO>KeCTBa O/IHHaKOBO 
nOJWpH30BaHHMX CBeTOBblX nyHKOB, BXOA^IUHX B COCTaB Ha3BaHHOrO MHO^CeCTBa nap pa3JIHHHMM 
06pa30M nOJI5ipH30BaHHbIX CBGTOBblX nyHKOB, OTJIHHaK)LUHHC5f TeM ? HTO OH BbinOJlHCH B BHUe nO 

KpaHHeii Mepe o#hoh njieHKH hjih njiacraHbi, Ha3BaHHbie cpcncTBa HaHeceHbi Ha ee nosepxHOc™, 
yica3aHHoe nojinpH3yK)inee cpeacTBO BbinojiHCHO b BH/je MHKpo(f)OKycHpyioiuHx onTH^ecKHX 
3jieMeHTOB, H3roTOBjieHHbix H3 jtByjiynenpejioMJifliomero MaTepnana, HMeiomHX pa3jmqHyK) 
onranecKyK) cnjiy jinx Ka^caofi nojrapH30BaHHOH KOMnoHeHTbi CBeTa h onrarqecKH corjiacoBaHHbix c 

yxa3aHHbIM Cpe^CTBOM JWA H3MeHCHHJI nOJlflpH3aUHH 5 BbinOJIHeHHbIM B BHZte CeKUHOHHpOBaHHOH 

npocBeTHOH ABynynenpejiOMJisiioiueH njiacTHHbi hjih cjioh. 

3aflBjiHeMbiH nojmpH3aTop oSecneHHBaeT npeBpameHHe npaKTHHecKH Bcefi 3HCprHH 

HenOJISpH30BaHHOrO H3JiyneHH51 B nOJIJipH30BaHHOe H3JiyHCHHC npH OTHOCHTCJIbHO npocTOH 

KOHCTpyiauiH, npeacTaBjiaiomeH co6oh no KpaHHen Mepe ojxny njieHKy hjih njiacraHy c 
HaHeceHHbiM Ha ee noBepxHocTb nojuipH3yiomHM cpezicTBOM h cpczxctbom jxnsi H3MeHeHH^ 

nOJ15ipH3aUHH. 

7 3.n. (Jwibi., 5 hjiji. 
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IPC 6 GO2B5/30 

A POLARIZER 

The invention relates to optics, particularly to optical polarizers that can be suitably 
used in liquid-crystal displays, including those of the projection type, in lighting fixtures 
and optical engineering. 

Presently in technology extensively used are optical polarizers representing a 
polymer film, oriented by extension in one predetermined direction in the plane thereof 
and dyed throughout its thickness by organic dyes and iodine compounds [1]. When a non- 
polarized light is incident upon a dichroic-type polarizer [1], it leaves the same as 
converted such that there is, predominantly, only one linearly-polarized component, 
because the other component, linearly-polarized in the orthogonal plane, practically 
entirely is absorbed in the polarizer substance, wherein the light absorption axis is parallel 
to said plane. Thus, the light that passed a polarizer becomes polarized in the plane that is 
perpendicular to the polarizer's absorption plane. 

A disadvantage of said film dichroic polarizer is that therein not more that 50% of 
the incident energy light are utilized. 

A source of the circularly-polarized radiatioon and a projection system [2] can also 
serve as the functional analog of the claimed polarizer. Said source of the circularly- 
polarized radiation includes at least one layer of a cholesteric liquid crystal, a mirror and a 
non-polarized radiation source disposed between the mirror and the cholesteric liquid 
crystal layer. Said cholesteric liquid crystal layer is a polarizer of the reflection type, i.e. a 
means for dividing the non-polarized light beams incident thereon into the polarized 
passing and reflected light beams having different polarizations. In said source practically 
all energy of the non-polarized radiation source is converted into the polarized radiation. 
A disadvantage of said source is that it has a spatial structure, not the planar one.. 
In terms of the technical essence, the most pertinent prior art of the claimed 
polarizer is the known polarizer [3], comprising a means for converting the incoming non- 
polarized light into a plurality of light beams of an altered geometry, when the cross- 
section area of some portion of the initial beam is diminished two times while preserving 
the previous values of the light energy transferred by said initial beam, a means for 
dividing each of said non-polarized light beams into the polarized passing and reflected 
light beams having linear polarizations in two mutually orthogonal planes, a means for 
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changing polarization of at least one of said polarized light beams so that to provide both 
polarized light beams with polarization in the same plane, a means that directs one of said 
polarized light beams perpendicularly to the polarizer plane so that to provide both, now 
identically polarized light beams, with the single direction of propagation, namely in the 
direction parallel to that of distribution of the initial non-polarized light beam. As the 
result, the entire incident on the polarizer non-polarized light is converted into the light 
polarized in a single direction and transferring the entire energy of the incident light in the 
same direction and in the same cross-section as the incident light. 

In the known polarizer [3], a means for dividing the non-polarized light beams into 
the passing and reflected light beams having different polarizations includes a pair of 
dielectric surfaces positioned at esssentially inclined angles with respect to axis of the light 
beams (at the angles approximating Brewster angle), and a means for changing 
polarization includes an half-wave plate positioned between said surfaces. In the known 
polarizer [3], a means that directs one of the polarized light beams perpendicularly to the 
polarizer plane, includes a pair of dielectric surfaces disposed at esssentially inclined 
angles with respect to axis of the light beams (at the angles approximating Brewster angle). 

A disadvantage of the known polarizer [3] is a difficult manufacture of said means 
comprising a plurality of essentially inclined surfaces provided with optical coatings 
positioned inside a thin dielectric film represented by said known polarizer [3]. 

The goal of the invention consists in a simplification of design of said means 
constituting said polarizer [3]. 

The set goal is to-be attained in a polarizer characterized in that it is implemented 
in the form of at least one film or plate, said means being applied on the surface thereof, 
said polarizing means being implemented in the form of microfocusing optical elements 
made of a birefringent material, having different focal power for each polarized light 
component and optically matched with the applied on the film or plate surface means for 
changing polarization, implemented in the form of a sectioned translucent birefringent 
plate or layer. 

The claimed polarizer is a device, comprising a polarizing means serving for 
dividing a plurality of the non-polarized light beams that constitute the light incident of the 
polarizer, into the same plurality of identical pairs of differently polarized light beams, and 
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a means for changing polarization of at least one plurality of identically polarized light 
beams comprised by said plurality of pairs of the differently polarized light beams. 

Said polarizer is implemented in the form of at least one film or plate on whose 
surface applied are said polarizing means implemented in the form of microfocusing 
optical elements having different focal power for each polarized component of the non- 
polarized light incident on the polarizer, which elements are made of a birefringent 
material or of interleaved birefringent and optically isotropic layers, and optically matched 
with said polarizing means, a means for changing polarization of at least one plurality of 
identically polarized light beams comprised by said plurality of pairs of differently 
polarized light beams. Said microfocusing optical elements can be spatial lenses or 
amplitude-zone plates. 

Said means for changing polarization of at least one plurality of the identically 
polarized light beams comprised by said plurality of pairs of differently polarized light 
beams can be a sectioned translucent half-wave birefringent plate having sections disposed 
in the focuses of the microfocusing optical elements, or a sectioned translucent half-wave 
birefringent plate with sections disposed outside the focuses of the microfocusing optical 
elements, or a sectioned translucent quarter-wave birefringent plate with sections disposed 
outside the focuses of the microfocusing optical elements, and a translucent birefringent 
plate determining the phase difference between the extraordinary and ordinary rays, 
different by n from the phase difference determined by sections of a sectioned translucent 
birefringent quarter-wave plate disposed in the focuses of the microfocusing optical 
elements, or a sectioned translucent polymerized planar layer of a liquid crystal, having the 
twisted structure, with rotation of the liquid crystal optical axis within thickness of said 
layer at angle 90°, with sections disposed in the focuses of the light-focusing optical 
elements, or a sectioned translucent polymerized planar layer of a liquid crystal having the 
twisted structure, with rotation of the liquid crystal optical axis within thickness of said 
layer at angle 90°, with sections disposed outside the focuses of the light-focusing optical 
elements. 

The distinguishing features of the invention are that the polarizer is implemented in 
the form of least one film or plate, said means being applied on the surface thereof, said 
polarizing means being implemented in the form of microfocusing optical elements made 
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of a birefringent material, optically matched with said means for changing polarization and 
having different focal power for each polarized component of the light. 

The essential characteristic of the invention is the presence of a polarizing means 
for dividing a plurality of non-polarized light beams, constituting the light incident on the 
polarizer, into the same plurality of identical pairs of differently polarized light beams, and 
a means for changing polarization of at least one plurality of identically polarized light 
beams comprised by said plurality of pairs of differently polarized light beams. 

Principle of operation of the claimed polarizer can be represented as follows. A 
non-polarized light ray that is incident upon a first planar surface of the polarizer made of 
a film or plate comprising the applied thereon a polarizing means in the form of 
microfocusing optical elements having different focal power for each polarized component 
of the incident non-polarized light, is divided into a plurality of pairs of differently 
polarized light beams. The so obtained plurality of pairs of differently polarized light 
beams presents, at the same time, two pluralities of polarized light beams; in each of them 
the light is polarized identically for all the beams comprised by said plurality. Further, one 
of said pluralities of light beams comprises parallel beams, linearly-polarized in one plane, 
and the other plurality of light beams comprises light beams linearly-polarized in the plane 
that is orthogonal with the polarization plane of the first plurality of beams convergent in 
focuses of the microfocusing optical elements, which (focues) are regularly arranged on a 
second planar surface of the polarizer, which second plane comprises the applied thereon 
means for changing polarization of at least one plurality of the identically polarized light 
beams, which means is implemented in the form of a sectioned translucent birefringent 
plate, and which identically polarized light beams are comprised by said plurality of pairs 
of the differently polarized light beams. At least one plurality of the identically polarized 
light beams, passing through said means for changing polarization, disposed on the second 
surface of the polarizer, changes its polarization such that state of its polarization is 
identical with the polarization state of the other plurality of also identically polarized light 
beams that also passed through the second boundary of the polarizer. As the result, both 
said pluralities of the light beams leaving the polarizer become polarized identically, and 
further both pluralities of said light beams leaving the polarizer transfer the same value of 
the light energy, in the same direction and through the same cross-section area as the non- 
polarized light incident on the polarizer. 
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For manufacture of a birefringent material layer, inclusive of that having at least 
one refractive index that grows as the polarized light wavelength increases at least in some 
range of the operation wavelengths, the following, inter alia, materials can be used. 

1 . Low-molecular thermotropic liquid crystal substances or their mixtures, for example, 
with subsequent, after a layer has been applied, solidification by ultraviolet radiation, or 
vitrified in a way. These mixtures in turn can consist of dichroic dyes or comprise, as a 
component, liquid-crystal and/or non-liquid-crystal dichroic dyes. 

2. Polymeric thermotropic liquid-crystal or non-liquid-crystal substances and/or their 
mixtures, comprising dichroic dyes as an additive and/or chemically embedded into 
polymeric molecules. 

3 . Lyotropic liquid-crystal substances and/or their mixtures, comprising, as a component, 
liquid-crystal and/or non-liquid-crystal dichroic dyes, which in turn also are dichroic 
dyes. 

4. Oriented layers of dichroic dyes formed as a result of application of dye solutions, e.g. 
by Dreier technique (US patent # 2,524,286) and according to JP application # 1- 
1 83602(A), which pass through a nematic liquid-crystal phase in the course of removal 
of a solvent. 

5. Drawn-oriented hydrophobic (non-liquid-crystal) polymeric films, having dichroic dyes 
of various chemical classes, introduced thereto, e.g. according to US patent # 
5,059,356, Sept. 1990). 

6. Drawn-oriented hydrophilic (non-liquid-crystal) polymeric films having dichroic dyes 
of various chemical classes, introduced thereto. 

7. Layers or dichroic organic dyes of the polymeric structure. 

8. Oriented molecularly-arranged layers of organic salts of dichroic anionic dyes. 

9. Oriented molecularly-arranged layers of dichroic dyes capable of forming a lyotropic 
liquid-crystal phase, inclusive of those of the polymeric structure. 

10. Anisotropically-absorbing birefringent layers formed of associates of dichroic dyes, 
comprising ionogen groups having at least one mole of an organic ion. 

1 1 . Anisotropically-absorbing birefringent layers formed of mixed salts of dichroic 
anionic dyes, comprising different cations. 



6 



12. Anisotropically-absorbing birefringent layers formed of associates of dichroic dyes, 
comprising ionogen groups having at least one mole of surfactant ions. 

Further, the dichroic dyes can be of the following classes: asodyes, stilbenic, 
anthraquinonic, polycyclic, heterocyclic, etc. dyes, which in turn can belong to the anionic 
(direct, active and acid) and cationic dyes. 

The dichroic dyes comprised by all mentioned materials must have the absorption 
bands situated outside the operation wavelength range, e.g. 400-700 nm. 

Possibility of using other materials for forming birefringent layers for the proposed 
optical polarizer is not restricted by the above-mentioned versions. 

Selection of techniques for applying an oriented layer of a birefringent material 
depends on the type of used materials used, and does not affect the essence of the 
invention. 

The following standard methods can be used for application of a birefringent layer: 
application by a roller, doctor blade, blade in the form of a non-rotatable cylinder, applying 
with the use of a sheet die and other. In some cases, a layer, after it has been applied, is 
subjected to drying to eliminate solvents. In other cases, for example, for application of 
thermoplastic polymer materials and vitrified materials, the applied layer is cooled after it 
has been applied. 

The other techniques that can be used for producing an oriented layer of a 
birefringent material, having a liquid-crystal phase in the course of application^ is 
application of such material on a substrate initially prepared for orientation of a liquid- 
crystal phase. One of such techniques is the unidirectional rubbing of a substrate, or that of 
a thin polymeric layer preliminarily applied thereon, which technique is known and used 
for orienting the thermotropic low-molecular liquid crystal-mixtures for manufacture of 
LC-displays. 

Another technique for producing an oriented layer of a birefringent material is the 
known technique of 4>hoto-orientation of a preliminarily applied, in a way, layer by 
irradiation of the same with linearly-polarized ultraviolet light. For formation of sectioned 
birefringent layers also possible is the use of photolithography techniques. 

For application of thermotropic polymeric materials, extruders, inclusive of those 
having a great number (10-100) of sheet dies and allowing to apply, in one run, many 
layers of the required thickness of various polymeric materials, can be used. 
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The final result of any used technique must be an oriented layer of a birefringent 
material, possessing, apart from the refractive indices whose values vary at different axes, 
the dichroism exhibiting the optimum values of absorption indices. 

The proposed designs of the polarizer, and its members, according to the invention 
are shown in Fig. 1-5. 

Fig. 1 schematically shows a cross-section of an embodiment of the proposed 
polarizer implemented in the form of a single film on whose surface applied are: a 
polarizing means in the form of spatial lenses made of a birefringent material, and means 
for changing polarization of the polarized light beams, made in the form of a sectioned 
translucent plate whose sections are disposed in the focuses of said spatial lenses. Fig. 2 
schematically shows a general view of the proposed polarizer according to Fig. 1. Fig. 3 
schematically shows a cross-section of an embodiment of the proposed polarizer 
implemented in the form of a single film on whose surface applied are: a polarizing means 
implemented in the form of spatial lenses made of a birefringent material, and means for 
changing polarization of the polarized light beams, made in the form of a sectioned 
translucent birefringent plate whose sections are disposed outside the focuses of said 
spatial lenses. Fig. 4 schematically shows a cross-section of an embodiment of the 
proposed polarizer implemented in the form of a single film on whose surface applied are: 
a polarizing means in the form of amplitude-zone plates, made of interleaved layers of 
birefringent and isotropic materials, and a means for changing polarization of the polarized 
light beams implemented in the form of a sectioned translucent quarter-wave birefringent 
plate whose sections are disposed outside the focuses of said amplitude-zone plates, in 
spacings between sections of which quarter-wave plate, in the focuses of said amplitude- 
zone plates, disposed are translucent birefringent plates that determine the phase difference 
between the ordinary and extraordinary rays, which difference differs by n from the phase 
difference determined by said quarter-wave birefringent plate. Fig. 5 shows a cross-section 
of one of the possible designs of an amplitude-zone plate used in embodiment of the 
proposed polarizer according to Fig. 4. 

Fig. 1 schematically shows a cross-section of an embodiment of the proposed 
polarizer implemented in the form of a single film 1 on whose surface applied are: a 
polarizing means in the form of spatial lenses 2 made of a birefringent material, and a 
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means for changing polarization of polarized light beams 8, which means is implemented 
in the form of a sectioned translucent half-wave birefringent plate whose sections 4 are 
disposed in the focuses of said spatial lenses 2. Means for changing polarization of 
polarized light beams 8 can be also implemented in the form of a sectioned translucent 
polymerized birefringent layer of a liquid crystal having the twisted structure, with rotation 
of optical axis of a liquid crystal within thickness of said layer by angle 90°, sections 4 of 
this means being also disposed in the focuses of said spatial lenses 2. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding, in Fig. 1 the travel path of rays of different polarizations 6 and 8, and, 
respectively, that of their continuations 7 and 9 are shown on adjacent elementary cells of 
the considered polarizer). Non-polarized light 5 is incident on a first surface of the 
polarizer whereon spatial lenses 2 are situated. Having passed through spatial lens 2 made 
of a birefringent material and wherein optical axis 3 is disposed in the pattern plane and 
the ordinary refractive index is equal to that of an isotropic material of film 1, the linearly- 
polarized, perpendicularly to the pattern plane, component 6 of non-polarized light 5 
incident on the polarizer is not refracted on the interface of lens 2 and film 1 , such that 
light beam 6, retaining the direction and shape of incident light beam 5, passes through the 
second boundary of film 1, thereby forming parallel light beam 7 that is polarized 
perpendicularly to the pattern. The sectioned translucent half-wave birefringent plate does 
not practically affect polarization of parallel light beams 7, because the transverse 
dimensions of its sections 4 are selected to be much smaller than those of spatial lenses 2 
(e.g the transverse dimensions of sections 4 of half- wave plate are 10 mem, and those of 
the microlenses are 100-200 mem). The linearly-polarized, perpendicularly to the pattern 
plane, component 8 of non-polarized light 5 incident on the polarizer, having passed 
through spatial lens 2 made of a birefringent material, wherein optical axis 3 is situated in 
the pattern plane and the extraordinary refractive index exceeds that of the isotropic 
material of film 1, is focused by lens 2 on the second surface of film 1, whereon disposed 
is section 4 of the sectioned translucent half-wave birefringent plate, which plate, when 
convergent light beam 8 passes therethrough, changes its polarization, thus forming 
divergent light beam 9, that is polarized perpendicularly to the pattern plane. Such change 
of the polarization plane is caused by the known optical properties of a translucent half- 
wave birefringent plate. Divergence of light beam 9 depends on the ratio of the transverse 
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dimensions of lens 2 and thickness of film 1, and when value of said ratio is sufficiently 
small (e.g. 1:10, when the transverse dimension of a lens is 100 mem, and a film is 1 mm 
thick) it can be determined as not exceeding 3°, which value is acceptable in most 
applications. Thus, as the result of operation of the polarizer, energy of non-polarized light 
5 practically completely is converted into energy of outcoming polarized beams 7 and 9 
that have identical linear polarization of an high degree. 

Fig. 2 schematically shows a general view of the proposed polarizer whose cross- 
section is shown in Fig. 1. The polarizer is implemented in the form of a single film or 
plate 1 on whose first surface applied is a system of cylindrical microlenses 2 made of a 
birefringent material, and on the second surface of film or plate 1 applied is a means for 
changing polarization of a linearly-polarized light beam incident thereon in the form of a 
system of strips 4 of translucent birefringent films, which system is optically matched with 
said system of cylindrical microlenses 2. Fig. 2 also shows the travel path of non-polarized 
beam light 5 that is incident in the polarizer, and that of directionally-coincidental light 
beams 7 and 9, leaving the polarizer and being linearly-polarized in a single plane. 

Fig. 3 schematically shows a cross-section of an embodiment of the proposed 
polarizer implemented in the form of a single film 1 on whose surface applied are: a 
polarizing means in the form of spatial lenses 2 made of a birefringent material, and a 
means for changing polarization of polarized light beams 6, which means is implemented 
in the form of a sectioned translucent half-wave birefringent plate whose sections 4 are 
disposed outside the focuses of said spatial lenses 2. Means for changing polarization of 
polarized light beams 6 can also be implemented in the form of a sectioned translucent 
polymerized birefringent layer of a liquid crystal having the twisted structure, with rotation 
of optical axis of a liquid crystal within thickness of said layer by angle 90°, sections of 
this means being also disposed outside the focuses of said spatial lenses 2. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding, in Fig.^ 3 the travel path of rays of different polarizations 6 and 8, and, 
respectively, that of their continuations 7 and 9 are shown on adjacent elementary cells of 
the considered polarizer). Non-polarized light 5 is incident on a first surface of the 
polarizer whereon spatial lenses 2 are disposed. Having passed through a spatial lens made 
of a birefringent material and wherein the optical axis is disposed in the pattern plane and 
the ordinary refractive index is equal to that of an isotropic material of film 1, the linearly- 
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polarized, perpendicularly to the pattern plane, component 6 of non-polarized light 5 
incident on the polarizer is not refracted on the interface of lens 2 and film 1, such that 
light beam 6, still retains the direction and shape of incident light beam 5. Light beam 6 
while passing through the second boundary of film 1 , whereon disposed are sections 4 of a 
sectioned translucent half- wave birefringent plate, changes its polarization thereby forming 
parallel light beam 7 that is polarized in the pattern plane. Such change of the polarization 
plane is caused by the known optical properties of a translucent half-wave birefringent 
plate. Spacings between sections of the sectioned translucent half-wave birefringent plate 
do not practically affect polarization of parallel light beams 7, because the transverse 
dimensions of said spacings are selected to be much smaller than those of spatial lenses 2 
(e.g. the transverse dimensions of sections 4 of the half- wave plate are 10 mem, and those 
of the microlenses are 100-200 mem). The linearly-polarized in the pattern plane 
component 8 of non-polarized light 5 incident on the polarizer, having passed through 
spatial lens 2 made of a birefringent material, wherein optical axis 3 is disposed in the 
pattern plane and the extraordinary refractive index exceeds that of an isotropic material of 
film 1 , is focused by lens 2 on the second surface of film 1 , reaching a spacing between 
two adjacent sections 4 of the sectioned translucent half-wave birefringent plate, and 
leaving the polarizer in the form of divergent light beam 9 polarized, as beam 8, in the 
pattern plane. Divergence of light beam 9 depends on the ratio of the transverse 
dimensions of lens 2 and thickness of film 1, and when value of said ratio is sufficiently 
small (e.g. 1:10 when the transverse dimension of a lens is 100 mem, and a film is 1 mm 
thick) it can be determined as not exceeding 3°, which value is acceptable in most 
applications. Thus, as the result of operation of the polarizer, energy of non-polarized light 
5 practically completely is converted into energy of outcoming polarized beams 7 and 9 
that have identical linear polarization of an high degree. 

Fig. 4 schematically shows a cross-section of an embodiment of the proposed 
polarizer implemented in the form of a single film 1 on whose surface applied are: a 
polarizing means in the form of amplitude-zone plates 2 made of interleaved layers of 
birefringent and isotropic materials, and a means for changing polarization of polarized 
light beams 6 and 8, which means is implemented in the form of a sectioned translucent 
quarter-wave birefringent plate whose sections 4 are disposed outside the focuses of said 
amplitude-zone plates 2, in spacings between sections of said quarter-wave plate in the 
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focuses of said amplitude-zone plates disposed are translucent birefringent plates 4.1 that 
determine the phase difference between the ordinary and extraordinary rays, which 
difference differs by tz from that determined by said translucent quarter-wave birefringent 
plates 4. 

Operation of the proposed polarizer can be explained as follows (for a more ready 
understanding, in Fig. 4 the travel path of rays of different polarizations 6 and 8, and, 
respectively, that of their continuations 7 and 9 are shown on adjacent elementary cells of 
the considered polarizer). Non-polarized light 5 is incident on a first surface of the 
polarizer whereon amplitude-zone plates 2 are situated. Having passed through amplitude- 
zone plate 2 made of interleaved layers of birefringent and isotropic materials, and wherein 
the optical axis 3 of said birefringent material is disposed in the pattern plane and the 
ordinary refractive index is equal to that of said isotropic material, the linearly-polarized, 
perpendicularly to the pattern plane, component 6 of non-polarized light 5 incident on the 
polarizer is not reflected from the interfaces of the interleaved birefringent and isotropic 
layers, such that light beam 6 still retains the direction and shape of incident light beam 5. 
Light beam 6, that is linearly polarized perpendicularly to the pattern plane, while passing 
through the second boundary of film 1, whereon disposed are, outside the focus of said 
translucent quarter-wave birefringent plate 2, sections 4 of the sectioned translucent 
quarter-wave birefringent plate, changes its polarization thereby forming parallel 
circularly-polarized light beam 7. Thereby translucent birefringent plate 4.1 disposed in 
spacings between said sections 4 of the sectioned translucent quarter-wave birefringent 
plate, that determines the phase difference between the ordinary and extraordinary rays, 
differing by tz from that determined by said sections 4 of the translucent quarter-wave 
birefringent plate, does not practically affect polarization of parallel light beams 7, because 
its the transverse dimensions are selected to be much smaller than those of amplitude-zone 
plate 2 (e.g. the transverse dimensions of birefringent plate 4.1 are 10 mem, and those of 
the amplitude-zone pl^te are 100-200 mem). The linearly-polarized in the pattern plane 
component 8 of non-polarized light 5 incident on the polarizer, having passed through 
amplitude-zone plate 2 made of interleaved layers of birefringent and isotropic materials, 
wherein optical axis 3 of said birefringent material is situated in the pattern plane and the 
extraordinary refractive index exceeds that of said isotropic material, is focused by 
amplitude-zone plate 2 on the second surface of film 1, whereon disposed is translucent 
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birefringent plate 4. 1 that determines the phase difference between the extraordinary and 
ordinary rays, differing by k from the phase difference determined by quarter-wave 
birefringent plates 4, which plate, when convergent light beam 8, linearly-polarized in the 
pattern plane, passes therethrough, changes its polarization thereby forming divergent 
circularly-polarized light beam 9 of the same sign as the circularly-polarized light in beam 
7. Such change of the polarization plane in beams 7 and 9 is caused by the known optical 
properties of, respectively, a translucent quarter-wave birefringent plate and a birefringent 
plate that determines the phase difference between the extraordinary and ordinary rays, 
differing by rt from the phase difference determined by a quarter-wave plate. Divergence 
of light beam 9 depends on the ratio of the transverse dimensions of amplitude-zone plate 
2 and thickness of film 1, and when value of said ratio is sufficiently small (e.g. 1:10 when 
the transverse dimension of a lens is 100 mem, and a film is 1 mm thick) it can be 
determined as not exceeding 3°, which value is acceptable in most applications. Thus, as 
the result of operation of the polarizer, energy of non-polarized light 5 is converted, with 
an high efficiency, into energy of outcoming polarized beams 7 and 9 that have identical 
linear polarization of an high degree. 

Fig. 5 shows a cross-section of one of the possible designs of an amplitude-zone 
plate, used in embodiment according to Fig. 4. 

In design of amplitude-zone plate 2, whose cross-section is shown in Fig. 5, used 
are areas 2.1 of a birefringent material having refractive index of the ordinary ray and rig 
of the extraordinary ray, whose conventionally designated optical axes 3 are disposed in 
the pattern plane, situated between layers of optically isotropic material 2.2, 2.3, and 2.4, 
having refractive index . Owing to this circumstance, said zone plate transmits, without 
a change in the beam geometry and light intensity, light beams 5.1 and 5.3 polarized 
perpendicularly to the pattern plane, forming at output of said zone plate parallel light 
beam 6 that is linearly-polarized perpendicularly to the pattern plane, and transmits beams 
5.4, while deterring beams 5. 2^ both linearly-polarized in the pattern plane, forming 
therefrom, by virtue of the diffraction phenomenon, convergent beam 8, also linearly- 
polarized in the pattern plane. To provide the above-discussed function of said zone plate, 
certain ratios of refractive indices n« , , wavelength A, layer thickness 2.1. as well as 
thickness of layers 2.2. and 2.4 in case of a multi-layer amplitude-zone plate, must be 
maintained, which ratios ensure that beams 5.2 that are linearly-polarized in the pattern 
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plane will not be transmitted by areas of said amplitude-zone plate having regions 2.1 of a 
film of a birefringent material due to the interference phenomenon in thin films. Thus, for 
the case shown in Fig. 5, this ratio is 2d 2 n € + A/2 = m A , where m is an integer referred to 
as the interference order. Thus, at output of a zone plate formed are two light beams - the 
parallel 6 and the convergent 8 ones, having linear polarization in two mutually orthogonal 
planes. 

The shown in Fig. 1-4 designs of means for dividing each of non-polarized light 
beams 5 into two linearly-polarized light beams 6 and 8 having different linear 
polarizations, and a means for changing polarization of at least one of polarized light 
beams 6 and 8 can be combined with one another in other possible versions. 

Thus, the claimed polarizer provides conversion of practically all energy of the 
non-polarized radiation into the polarized one, and has a relatively simple design being at 
least one film or plate on whose surface applied is a polarizing means in the form of 
microfocusing optical elements made of a birefringent material, which elements have 
different focal power for each polarized light component and optically coincidental with a 
means, applied on the surface of a film or plate, for changing polarization, and 
implemented in the form of a sectioned translucent birefringent plate or layer. 
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CLAIMS 

1. A polarizer, including a polarizing means for dividing a plurality of non-polarized light 
beams, constituting a light incident on the polarizer, into the same plurality of identical 
pairs of differently polarized light beams, and a means for changing polarization of at 
least one plurality of identically polarized light beams comprised by said plurality of 
pairs of differently polarized light beams, characterized in that said polarizer is 
implemented in the form of at least one film or plate, said means being applied on its 
surface, said polarizing means being implemented in the form of microfocusing optical 
elements made of a birefringent material and having different focal power for each 
polarized light component and optically matched with the polarization changing means 
implemented in the form of a sectioned translucent birefringent plate or layer. 

2. The polarizer as claimed in claim 1, characterized in that the microfocusing optical 
element is implemented in the form of a spatial lens comprising at least on layer of a 
birefringent material interfaced with at least one layer of an isotropic material. 

3. The polarizer as claimed in claim 1, characterized in that the microfocusing optical 
element is implemented in the form of an amplitude-zone plate whose even zones are 
made of at least three interleaved birefringent and optically isotropic layers, its odd 
zones being made of an optically isotropic material. 

4. The polarizer as claimed in claim 1, characterized in that the means for changing 
polarization is implemented in the form of a sectioned translucent half-wave 
birefringent plate having sections disposed in the focuses of the microfocusing optical 
elements. 

5. The polarizer as claimed in claim 1, characterized in that the means for changing 
polarization is implemented in the form of a sectioned translucent half-wave 
birefringent plate having sections disposed outside the focuses of the microfocusing 
optical elements. 

6. The polarizer as claimed in claim 1, characterized in that the means for changing 
polarization is implemented in the form of a sectioned translucent quarter-wave 
birefringent plate having sections disposed outside the focuses of light-focusing optical 
elements and in the form of translucent birefringent plates that determine the phase 
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difference between the ordinary and extraordinary rays, differing by k from the phase 
difference determined by sections of said quarter-wave birefringent plate, and that are 
disposed in the focuses of said light-focusing optical elements. 

7. The polarizer as claimed in claim 1, characterized in that the means for changing 
polarization is implemented in the form of a sectioned translucent polymerized planar 
layer of a liquid crystal having the twisted structure, with rotation of optical axis of a 
liquid crystal within thickness of said layer by angle 90°, with sections disposed in the 
focuses of the light-focusing optical elements. 

8. The polarizer as claimed in claim 1, characterized in that the means for changing 
polarization is implemented in the form of a sectioned translucent polymerized planar 
layer of a liquid crystal having the twisted structure, with rotation of optical axis of a 
liquid crystal within thickness of said layer by angle 90°, with sections disposed outside 
the focuses of the light-focusing optical elements. 
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ABSTRACT 

The invention relates to optics, particularly to optical polarizers, and can be 
suitably used in liquid-crystal displays, inclusive of those of the projection type, in lighting 
fixtures, optical instruments. 

Proposed is a polarizer including a polarizing means for dividing a plurality of non- 
polarized light beams, constituting a light incident on the polarizer, into the same plurality 
of identical pairs of differently polarized light beams, and a means for changing 
polarization of at least one plurality of identically polarized light beams comprised by said 
plurality of pairs differently polarized light beams, characterized in that said polarizer is 
implemented in the form of at least one film or plate, said means being applied on its 
surface, said polarizing means being implemented in the form of microfocusing optical 
elements made of a birefringent material and having different focal power for each 
polarized light component and optically matched with the polarization changing means 
implemented in the form of a sectioned translucent birefringent plate or layer. 

The claimed polarizer provides conversion of practically entire energy of the non- 
polarized radiation into the polarized one, and has a relatively simple design being at least 
one film or plate having, applied on its surface, a polarizing means and means for changing 
polarization. 

7 dep. claims, 5 figs 



